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CHAPTER I 
NATURE OF THE INVESTIGATION 
1. Statement of the Problem 
Many studies have been made concerning the relationship between 
achievement in problem solving and achievement in general reading or 
specific reading skills. Only a few studies have been found by this 
investigator in which other possible influencing factors have been 
controlled. 
The first part of this study was to determine whether in the 
fourth, sixth and eighth grades there was any correlation between 
achievement in problem solving and reading when achievement in 
computation, chronological age and mental age were held constant. 
The second part of this study was concerned with predicting 
achievement scores in problem solving from a~hievement scores in 
reading and computation and from chronological age and mental age. 
The predictor study was an outgrowth from the ·correlation study 
which was the major concern of this investigation. 
2. Definition of the Terms 
Throughout the study, the terms problem solving, reading and 
computation refer to achievement in these three areas as measured by 
standardized achievement tests. 
-1-
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The five factors used in the study (problem solving, reading, 
computation, chronological age and mental age) are classified as 
variables. Problem solving is tanned the dependent variable and 
reading, computation, chronological age and mental age are termed the 
independent variables. 
3. Justification for the Study 
Successful achievement in problem solving is one of the major 
concerns of teachers of arithmetic. Problem solving ability is not 
an isolated ability, however. Reading, computation, intelligence and 
mental age are but a few of the possible contributing factors to 
successful problem solving. Just how much relationship is there 
between problem solving and reading when the influence of computation, 
chronological age and mental age have been partialed out? This 
investigator has found no report of research which pertains to these 
same five variables. 
As recently as 1956, Hinkelman pointed to the need for research 
along these lines: 
"The correlations, in summary, show that reading ability 
has an important and consonant relationship to elementary 
school achievement. Further investigations along the present 
line (relationships between reading and elementary school 
achievement) together with other relative factors ·to school 
success, would add !-qch to the research studies made on the 
elementary school."~ 
i/E.A. Hinkelman, "Relation of ~ading Ability to Elementary School 
Achievement", Educational Administration and Supervision (February 
1956), 42:65-67. 
t 
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This study deals with reading and problem solving achievement 
"together with other relative factors." The first part of the study 
should contribute some knowledge of the correlation between problem 
solving and reading when computation, chronological age and mental age 
are held constant. The second part of the study should contribute some 
knowledge of predicting problem solving achievement from specific 
achievement scores and other related factors. Over all, the study 
should be very helpful to a teacher in seeing the relative importance 
of certain factors in their relation to problem solving. 
4. Scope and Delimitation 
Three grades (fourth, sixth and eighth) from the same school in 
Brookline were chosen for this study. Each grade was made up of three 
classes. Each child included in the study had been given an 
intelligence test (Kuhlmann-Anderson) and the result of the test was 
available for use. 
Records for the three grades in the year 1957 were used in the 
first part of the study, that which dealt with correlation. 
Achievement scores in problem solving, reading and computation were 
taken from the Metropolitan Achievement Test, Partial Form V and T 
(T for the fourth grade), that had been given in the spring of 1957. 
There were 80, 63 and 80 children in the fourth, sixth and eighth 
grades respectively. 
Records for the fourth, sixth and eighth grades, involving 74, 69 
and 95 children respectively, in the year 1958 were used in the second 
or predictor part or the study. Achievement scores in problem solving, 
reading and computation were taken from the Metropolitan Achievement 
Test, Partial Form R, that had been given in the spring of 1958. 
The scores taken from ths achievement test are not interpret ed 
in relation to national norms. Brookline has established norms for 
its own use and they are known as•Brookline norms. The scores based 
on Brookline norms are lover than they would be when based on 
national norms. 
5. Organization 
The remainder of this study is organized into four chapters. 
Chapter TWo includes summaries and findings on related 
literature and research. 
Chapter Three indicates the way in which the information for the 
study was collected and what statistical findings were made. 
Chapter Four contains a description and an analysis of the 
statistical findings. 
Chapter Five deals with the general summary and conclusions of 
the study. The limitations of the study and suggestions for further 
study are also included in this fifth chapter. 
II 
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CHAPTER II 
REVIEW OF RELATED LITERATURE AND RESEARCH 
1. Introduction 
Since 1876 studies made in the field of arithmetic have been 
published. By 1929 there had been 575 studies printed which led 
JJ 
Brownell to predict at that time that there would be 200 such 
articles per three year period from then on. 
With the advent of "sputnik" and the subsequent interest in 
interplanetary space, there has been renewed interest and pressure on 
the work done in arithmetic . No doubt the prediction made back in 1929 
would now be considered a conservative estimate. 
The studies to which Brownell referred in making his prediction 
were criticized by Buswell and Judd as being of limited value because y 
they contained "nothing but opinion or unsupported recommendations.~ 
More detailed criticism of the studies made in the field of 
arithmetic was made by Treacy in 1944 when he stated: 
1/William A. Brownell , "The Growth and Nature of Research Interest in 
Arithnetic and Reading", Journal of Educational Research (February I 
1933) , 26:433. 
?:/Guy Thomas Buswell and Charles Hubbard Judd, "Summary of Educational 
Investigations Relating to Arithnetic" , Supplementary Educational 
Monograph in conjunction with The School Review and The Elementary 
School Journal (June 1925), 27:2. 
"Some of the studies on factors in problem solving 
were based upon subject analysis which could contribute 
little of a definite nature. Many studies were based on 
correlation with no attempt made to control some factors 
while measuring the effect of others. Most studies did not 
show whether or not the correlation found could have been 
due to chance or whether or not apparent differences~~ 
size of correlation were statistically significant.nlJ 
This negative criticism seems to have had some effect on the 
studies that have been done since that time. 
The following pages will be concerned with the related literature 
and research findings on the correlation between problem solving and 
reading. This investigator was only able to find a few articles 
6 
pertaining to the correlation between problem solving and reading when 
other probable influencing factors were controlled. 
2. Problem Solving and Reading 
When one thinks of aritbnetic problems, the initial thought that 
comes to mind is that of an arittmetic example couched in verbal 
language. The first verbal problems used in the grade school are 
very specific. The pupil knows exactly what he is to find and has 
very little difficulty in recognizing the facts and the operation 
needed for finding the correct answer. The language and the numbers 
used in these problems for the early grades are easilY understood by 
the pupil. 
lJJohn P. Treacy, ''The Relation of Reading Skills to the Ability to 
Solve Arithmetic Problems", Journal of Educational Research (October 
1944), 3B:B?. 
7 
As the pupil progresses to the higher grades, the problems become 
more complex. Hidden questions are introduced, extraneous information 
is added, indirect information is given for finding the necessary 
information and/or assumptions are made about a pupil's fund of 
lmowledge. Seemingly, the need for greater achievement in reading 
increases as the problems become more complex. 
Erickson summarizes this increasing need for greater reading 
11 
achievement as follows: 
"It should not be overlooked that the ability to read 
accompanies to a very great extent the ability to solve 
problems which pupils are expected to read. • • • Research 
bears out the fact that poor readers are sometimes very 
successful in working number problems in which the operation 
or operations are indicated. However, as the pupils proceed 
through the grades the· problem of reading becomes more 
burdensome to the poor reader in arithmetic. More and more 
stress is placed upon verbalized problems which must be read 
and this load must be added to an arithmetic program already 
heavy with the new complex concepts. • • • In some instances 
inability to read is mistaken for inability to apply arithmetic 
concepts to thought problems. Frequently children with 
reading difficulties have vocabulary and other language 
deficiencies which affect their problem solving." 
The conclusions drawn at the end of Erickson's report are 
concerned with the teachers' role in improving problem solving, 
namely that time spent on "learning new vocabulary and word meanings 
directly connected with arithmetic would be time wisely used in the y 
classroom." 
i/L.H. Erickson, "Certain Ability Factors and Their Effect on Arithmetic 
Achievement", Arithmetic Teacher _. (December 1958), 5:291-292. 
~Op. cit., P• 293. 
r 
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Erickson agrees that reading plays a role in problem solving, but 
that reading in order to be effective should be related to the field of 
arithmetic. 
The idea of a relationship between problem solving and specific 
reading skills seems to have gained considerable support since 1940. 
Earlier investigations frequently were concerned with a relationship 
between problem solving and general reading ability. 
In 1920, Dawson wrote, ••• "Failure to solve verbal problems may 
be due to a lack of training in reading rather than a lack of training y 
in numbers." A few years later, Harlan and Newcomb stated, • • • 
"there is a parallelism in the school history of pupils between their 
Y21 
achievement in reading and arithmetic." 
Thirty years ago, an article concerned with the improvement of 
problem solving listed nine chief causes for difficulty exclusive of 
computational difficulty. The first two causes mentioned were 
concerned with reading: (1) failure to comprehend because of inferior 
1/Charles D. Dawson, "Some Results in Using Starch's Arithmetic 
Reasoning Test", Journal of Educational Research (October 1920), 2:677-
78. (As cited in Buswell and Judd (Editors), "Summary of Educational 
Investigations Relating to Arithmetic", Supplementary Educational 
Monograph (June 1925), 27:153. 
ycharles L. Harlan, "Years in School and Achievement in Reading and 
Arithmetic", Journal of Educational Research (September 1923), 8:145-49. 
(As cited in Buswell and Judd, loc. cit.) 
2/'R.S. Newcomb, "Teaching Pupils How to Solve Problems in Arithnetic", 
Elementary School Journal (November 1922), 23:183-89. (As cited in 
Buswell and Judd, loc. cit.) 
' 
: 
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reading ability; and (2) careless reading or misreading, resulting in 
1/ 
overlooking essential ideas . 
So strongly did Brueckner feel concerning these chief causes of 
difficulty that he repeated the same information in a later article on y 
diagnosis in arithmetic. A second article on diagnosis had this to 
21 
say about reading and problem solving: 
"In general there is a high correlation between the 
aptitude of individuals in highly complex intellectual 
activities such as reading and problem solving." 
Roling, Blume and Morehart gave support to this same theory when 
they listed an inability to read as a second chief cause of problem y 
solving difficulty. 
One would conclude from reading these articles that there is a 
; relationship between problem solving and reading, and yet, at about the 
i 
I 
I' 
same time, there were other articles printed that seemingly were 
contradictory. 
j}Leo J .Brueckner, "Improving Pupils' Ability to Solve Problems", 
Journal of the National Education Association (June 1932), 21:175-76. 
£}Leo J. Brueckner, "Diagnosis in Arithmetic", Educational Diagnosis, 
Thirty-fourth Yearbook, National Society for the Study of Education, 
1935, P• 294. 
1/Leo J. Brueckner, "Techniques of Diagnosis", Educational Diagnosis, 
Thirty-fourth Yearbook, National Society for the Study of Education, 
1935, P• 135. 
yPearl Roling, Clara L. Blume, and Mary s. Morehart, "Specific Causes 
of Failure in Arithmetic Problems" , Educational Research Bulletin III 
(October 1924), pp . 271-72. (As cited in Harry C. Johnson (Editor), 
"Problem Solving in Aritl'metic: A Review of the Literature I", 
Elementary School Journal (March 1944) , 44:396. 
-~---
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Hackler found a very low correlation between reading and arithmetic 
JJ 
tests. Wilson found very different reading scores when the pupils 
were required to read arithmetic problems as opposed to reading grammar, y 
prose or geography. 
Engelhart in analyzL~g factors that contribute to difficulty in 
problem solving found the -following to be true: 
". • • general training in reading is likely to have a 
negligible or possible negative e£fect on individual 
differences in problem solving.n.V 
It is no wonder that Treacy, at a later date, made the following y 
statement in discussing the findings of earlier studies: 
"Studies of the relation of reading to problem solving 
are somewhat contradictory. A possible explanation of these 
discrepancies is that reading was not interpreted or measured 
in the same way in the various studies. If different reading 
skills are not equally important for success in problem solving, 
and if the reading skills measured varied among the studies, 
it was to be expected that there would be discrepancies in the 
findings regarding the relationship of reading to problem solving." 
!/John Monroe Hackler, The Relation between Successful Progress in 
Mathematics and the Ability to Read and Understand and the Factors that 
Contribute to Success or Failure in Mathematics, Unpublished Master's 
Thesis, Department of Education, University of Chicago, 1921, p. 82. 
(As cited in Buswell and Judd (Editors), "Summary of Educational 
Investigations Relating to Arithmetic", Supplementary Educational 
Monograph (June 1925), 27:153. 
YEstaline Wilson, "Correlation between the Oral and Written Work of 
Pupils in the Fundamentals of Addition", School and Societ) (March 1917), 
5:300. (As cited in Buswell and Judd (Editors), loc. cit • 
..2/Max D. Engelhart, "Relative Contribution of Certain Factors to 
Individual Differences in Arithmetic Problem Solving AbilitY'', Journal 
of Experimental Education (September 1932), 1:26. 
li/John P. Treacy, "The Relation of Reading Skills to the Ability to Solve 
Arithmetic Problems", Journal of Educational Research (OctBber 1944), 38: 
86-96. 
J 
li 
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Treacy's report on problem solving, possibly as a result of the 
contradictory findings, was concerned with two measures of reading 
ability: (1) general reading ability; and (2) specific reading skills. 
He found the relationship between general reading and problem solving 
to be significant at the 5% level, about which he states, n. • • it may 
be questionable whether or not difference at the 5% level should be 
considered significant." A definite relationship also was found between 
specific reading skills and problem solving. 
Further evidence of this definite relationship was found by y 
Spache: 
"There is ample reason to believe, as Treacy has shown, 
that some reading skills are related to achievement in 
problem solving." 
Statistical backing for Treacy's and Spache's conclusions is y 
found in a study done by Hansen. In this study, measures of 
significant difference were found for the extreme groups in the 
distribution. When this is done, one is ". • • likely to get a value 
21 
numerically larger" than one found for the entire distribution. 
l/George Spache, "Testing of Abilities in Arithmetic Reasoning", 
Elementary School Journal (April 1947), 47:445· 
ycarl w. Hansen, "Factors Associated with SuccessfUl Achievement in 
Problem Solving in Sixth Grade Arithmetic", Journal of Educational 
Research (October 1944), 38:111-18. 
l/Helen Walker and Joseph Lev, Elementary Statistical Methods, 
\revised edition), Henry Holt and Co., New York, 1958, p. 166. 
I! 
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Hansen' study involved 681 sixth graders from all socio-economic 
brackets. The upper and lower 27% of the group were classified as 
superior and inferior achievers . In spite of the likelihood of getting 
larger numerical values, the findings further substantiate those of 
Treacy and Spache. 
There was no significant difference found between the superior and 
inferior achievers in relation to problem solving and reading. What he 
did find was a significant difference among the superior and inferior 
achievers in relation to problem solving and specific reading skills, 
although not the same skills for each group. 
The summary contains the following statement: 
"• •• (The) seeming lack of relationship between 
certain reading abilities and successful achievement in 
problem solving may lead to the conclusion that skill in 
general reading and knowledge of general vocabulary are 
not essential for success in verbal problems in arithmetic 
and that reading skills and vocabulary in arittmetic are 
specific in that field ."Y 
These reports indicate a definite change in the thinking of the 
research workers through the years. Early research workers recognized 
the fact that there must be some relationship between problem solving 
and reading and stated that fact. Later research workers, seemingly 
still concerned but unsatisfied with earlier findings, did further 
investigating not just on general reading but on specific reading y 
skills as well. These later findings , like those of Erickson, 
!/Carl W. Hansen, op. cit . , P• 115 . 
~.H. Erickson, op. cit. 
I 
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Treacy, Spache and Hansen have gained support from other 
investigators. 
In concluding an article concerneZ;with reviews on research related 
to arittmetic , Buswell and Judd wrote: 
"'!"here can be no doubt that the arithmetic reading 
habits of pupils involve many complexities which systematic 
studies would reveal to the great advantage of the schools . " 
The impact of these later findings seems to have done just that. 
The newer textbooks of today contain teachi.ng material pertinent to 
these later findings so that the findings are not just theories on paper 
but in addition are theories that are being put to practical use. 
Making Aritl'metic Meaningful, Aritbnetic We Need, Growth in 
I' Arithmetic and The New Numbers series , to mention a few of the newer 
textbooks , all incorporate arithmetic vocabulary as a necessary part 
of the arithmetic program. :Emphasis is placed not only on the reading 
and understanding of the arithmetic vocabulary but also on the reading 
and understanding of graphs , charts, maps and other related material. 
!/John P. Treacy, op . cit. 
6/George Spache, op. cit. 
J/Carl w. Hansen, op. cit . 
lt/Guy Thomas Buswell and Charles Hubbard Judd, "Summary of Educational 
Investigations Relating to Arithmetic" , Supplementary Educational 
Monograph (June 1925), 27:155 . 
-
--·-
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This emphasis on specific reading skills is also included in the 
teachers' manuals and textbooks. 
"The ability to read and the ability to do quantitative 
thinking play a closely related role in problems stated in 
verbal form •••• Pupils must b~ ,given direct training in 
reading quantitative materials."lt 
"Procedures such as the following should be used to 
diagnose and correct difficulty in problem solving: 
1. Have the problems read orally to detennine reading 
difficulties. 
2. Have the children explain in their own words the 
meaning of any difficult words in the problem • • • 
3. Test their knowledge of measures and their ability 
to use the table of measures. 
4. Use • • • to check on understandings of the meanings 
of the processes •••• 
1.4 
y 5. Give special practice also in the reading of 
arithmetical materials, such as graphs, tables and diagrams. • • ·" 
Only time and further investigations will support or refute the 
findings as to whether training in specific reading skills is a key to 
improvement in problem solving. No amount of training in specific 
reading skills will be of value, however, unless a pupil has the 
i/Leo J. Brueckner and Foster Grossnickle, Making Arithmetic Meaningful, 
J.C. Winston Co., Philadelphia, 1953, Chapter 13, pp. 492, 498. 
2/Leo J. Brueckner, Elda Merton, and Foster Grossnickle, The New 
Understanding Numbers, J.C. Winston Co., Philadelphia, 1956, p. 387. 
~ 
I 
r 
u 
15 
11 y 
ability to do the necessary computation, as Erickson and Brueckner 
have indicated in their studies. 
3. Problem Solving and Other Related Factors 
In the light of such overwhelming evidence, one can readily accept 
the fact that specific reading skills have a relationship to problem 
solving. One can also accept the fact that ability in computation is 
an important factor in successful problem solving. 
Brownell summarizes the relative importance of reading and 
21 
computation to problem solving as follows: 
"Many problems are presented through reading. On this 
account, a not uncommon experiment and classroom practice 
is to train all people in reading as a means of improving 
problem solving. It should be clear that the effectiveness 
of this procedure is contingent upon individual needs. For 
example, such practice in reading may prove helpful if the 
child is really handicapped in problem solving by his 
inability to get sense out of the printed page and to locate 
essential data. On the other hand, no such promising results 
can be expected in the case of the child who, however 
proficient in reading, is lacking in basic understandings 
and rich concepts." 
If one accepts the fact that specific reading skills and 
computational ability have a relationship with success in problem 
i)L.H. Erickson, op. cit., p. 292. 
~eo J. Brueckner, op. cit., p. 294. 
2/William A. Brownell, "Problem Solving", The Psychology of Learning, 
Forty-first Yearbook, National Society for the Study of Education, 1942, 
2:433. 
/ 
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solving, might there not be other factors that would contribute in some y 
measure? According to Glennon, there are many factors. 
"Since problem solving is a complex process, there are 
many factors that affect one's ability." 
Morton, while admitting to the importance of computation, mentions 
intelligence as ''the chief factor conditioning the ability to solve y 
problems." 
Reading achievement scores have been used in the absence of an 
intelligence quotient because of the high correlation between reading 
and intelligence. In the average classroom, chronological age is 
generally known to have a negative correlation with intelligence. 
If there is a correlation, either positive or negative between 
reading and intelligence and between chronological age and intelligence, 
what then is their influence on the correlation between problem solving 
and reading? 
A study involving five variables: (1) problem solving, (2) in-
telligence, (3) computation, (4) reading and (5) chronological age was 
21 
done by Engelhart. The study was not concerned with problem solving 
and reading but rather to "deter.mine the relative contributions" of 
several factors "to individual differences in problem solving ability." 
!/Vincent J. Glennon, What Does Research Say about Aritlmetic, Association 
for Supervision and Curriculum Developnent, 1952, p. 23. 
y'Robert Morton, Teaching Children Aritlmetic, Silver Burdett Co., 
Morristown, New Jersey, 1953, P• 483 • 
.2/Max D. Engelhart, "Relative Contribution of Certain Factors to 
Individual Differences in Aritlmetic Problem Solving Ability", Journal 
of Experimental Education (September 1932), 1:19-27. 
Zero-order correlations were found to be as follows: 
rl2 .5898 
r13 .5821 
rl4 .5008 
rl5 -.3182 
Conclusions were drawn that intelligence, computation and reading 
all contribute directly to variance in problem solving and in that order. 
It is interesting to note that partial correlations were not found 
because it was felt that too much interrelated influences among the 
variables would be eliminated and the partial correlations would be too 
low. The study does show a low correlation between problem solving and 
reading, but the reading was general reading and not specifically 
related to arithmetic. 
A study with similar variables but exclusive of chronological age 
!I 
was conducted by Stevens. The study was not concerned with the same 
grade level as the last study and the results cannot be used t p- support 
nor refute the findings of Engelhart. In addition, the study was 
conducted to determine whether high achievement in problem solving was 
accompanied by high achievement in reading when the influence of 
intelligence and computation was controlled. 
j}B.A. Stevens, "Problem Solving in Aritllnetic", Journal of Educational 
Research (April 1932), 25:253-60. 
1S 
Five schools were used in the investigation, and although the second 
order coefficients of correlation were given for the individual schools, 
Stevens was concerned with the mean coefficients of correlation which 
are given below: (1) problem solving, (2) reading, (3) fundamentals 
and (4) intelligence • 
rl2.34 
r13.24 
rl4.23 
• 25 
.49 
.22 
In reference to the mean partial correlation of .25 between problem 
solving and reading, when computation and intelligence were held 
constant, Stevens made the following comment: 
"· •• it is not known how extensively the skills involved 
in reading and in problem solving have been partialed out 
through holding constant the factors 'p::>wer in arithmetic 
fundamentals' and 'intelligence.' Certainly, in the 
measurement of intelligence, a significant amount of weight 
should be attached to problem solving ability. Perhaps 
then, when one holds 'intelligence' constant, one partials 
out much of the problem solvi~ trait with which one is 
correlating reading ability.nll 
This low correlation of .25 is also interpreted as possibly an 
indication of specific reading skills involved rather than that of 
general reading ability. 
One other study dealing with multi-variables was found which gives 
supp::>rt to the theory concerning specific reading skills showing a 
significant relationship when general reading shows a low relationship. 
1/B.A. Stevens, op. cit., P• 256. 
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Fay began his study on the relationship of reading skills to sixth 
grade achievement by stating: 
"Reading has long been considered an essential for 
achievement in the various subject matter areas. Obviously 
before a child can successfully work an arithmetic reasoning 
problem presented in~arint, he must first be able to reaa it 
with understanding.n.Y 
He went on further to state that "correlation studies were more 
objective in their measurement of both reading and achievement but can 
be criticized because such factors as intelligence and age were not 
controlled." 
In his study, chronological age and mental age were controlled by 
use of the Johnson-Neyman technique with the following result as it 
pertains to arithmetic. There was no difference in achievement of 
superior and inferior readers in arithmetic, except when specific 
reading skills were tested. In the latter instance, superior 
readers showed higher achievement. 
4. Summary 
A great deal has been written about problem solving. Many of the 
articles have been concerned with the relationship between problem 
solving and reading. There haTe not been as many correlation studies 
done as one would expect. 
i/Leo C. Fay, "Relation between Specific Reading Skills and Selected 
Areas of Sixth Grade Achievement", Journal of Education Research 
(March 1950), 43:541-47. 
That problem solving is a complex process and that computational 
ability has a high correlation with successful problem solving 
achievement seem t o be accepted facts. 
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Although earlier research indicates a relationship between 
general reading and problem solving, later research bears out the fact 
that specific reading skills are of much greater significance for 
successful achievement. Further proof of this latter theory should 
be evident at a later date becau~e of the understandings along this 
line that are now being incorporated and emphasized in the more recent 
textbooks. 
The effect of the role that intelligence plays in problem solving 
is not clear because of the relationship of intelligence with each of 
the other achievement factors. 
Possibly new measures for testing are needed that will define 
more explicitly the influences of reading on problem solving 
achievement. 
I 
I 
l 
! 
CHAPTER III 
PROCEDURE, PLAN AND IMPLEMENTATION 
1. Correlation Study 
In order to determine whether there was any correlation between 
achievement in problem solving and achievement in reading when 
computational achievement, chronological age and mental age were held 
constant , it was necessary to obtain achievement scores for problem 
solving, reading and computation and to obtain the chronological age 
and mental age for each child used in the study. 
The 1957 Metropolitan Achievement Test results were used for 
obtaining the achievement scores in problem solving, reading and 
computation. The intelligence quotient, based on the Kuhlma~erson, 
was taken from the school records. The chronological age was figured 
from the date of birth, taken from the school records, up to the time 
of the testing by the Metropolitan Achievement Test in the spring of 
the year 1957, and was converted into months . The mental age was 
based on the intelligence quotient and on the chronological age. 
Each grade, the fourth, sixth and eighth, was treated as a 
separate entity. 
! 
' 
I 
I 
I 
The data on the five variables (problem solving, reading, computation, 
[1 chronological age and mental age) were subjected to statistical analysis 
for each grade separately. The following results were obtained for each 
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variable: 
1. The mean of the distribution. 
2. The standard deviation. 
). 
4· 
The zero-order correlations: 
a. Problem solving with reading. 
b. Problem solving with computation. 
c. Problem solving with chronological age. 
d. Problem solving with mental age. 
e. Reading with computation. 
f. Reading with chronological age. 
g. Reading with mental age. 
h. Computation with chronological age. 
i. Computation with mental age. 
j. Chronological age with mental age. 
The third-order partial correations: 
a. Problem solving with reading when computation, 
chronological age and mental age were held constant. 
b. Problem solving with computation when reading, 
chronological age and mental age were held constant. 
c. Problem solving with chronological age when reading, 
computation and mental age were held constant. 
d. Problem solving with mental age when reading, computation 
and chronological age were held constant. 
The third-order partial coefficient of correlation for each grade 
level was tested for statistical significance. 
F===~================================================-~ 
2. Predictor Study 
In order to predict problem solving achievement scores from 
achievement scores in reading and computation and from chronological 
age and mental age, relevant information obtained by statistical 
analysis from infor.mation used in the correlation study was necessary. 
The following statistical results for each grade were used in the 
second part of the study: 
1. The regression coefficients. 
2. The constant value. 
J. The multiple correlation coefficient. 
Other necessary information was obtained as follows. The 1958 
Metropolitan Achievement Test results were used for obtaining the 
achievement scores in problem solving, reading and in computation. The 
intelligence quotient, based on the Kuhlmann-Anderson, was taken from 
the school records. The chronological age was figured from the date of 
birth up to the time of the testing by the Metropolitan Achievement 
Test in the spring of the year 1958, and was converted into months. 
The mental age was based on the intelligence quotient and on the 
chronological age. 
Each grade, the fourth, sixth and eighth, was treated as a 
separate entity. 
The following regression equation was set up for each grade: 
-y • a + bzt:2 + bytJ + b4x4 + b5x5 
The symbols used in the regression equation refer to the 
following values: 
,....., 
Y • the predicted problem solving scores. 
a • the constant value obtained in the correlation study. 
b2, b3, b4, b5 • the regression coefficients for reading, 
computation, chronological age and for mental age 
respectively, obtained in the correlation study. 
x2, x3 • achievement scores in reading and in computation 
respectively as taken from the results of the 1958 
Metropolitan Achievement Test. 
x4, x5 • chronological age and mental age respectively stated 
in months. 
The information for each child was substituted in the regression 
equation and the necessary computation was perfor.med. 
The residual error, the difference between the predicted score 
and the actual score in problem solving, was computed for each child. 
The sum of the residual errors was computed for each grade. 
CHAPTER IV 
ANALYSIS OF DATA 
Correlation Study 
As a preliminary step in determining whether there was a 
correlation between problem solving and reading when computation, 
chronological age and mental age were held constant, an understanding 
of some of the measures of variability, central tendency and the zero-
order correlations was of value . 
The data for the correlation study were based on the statistical 
results obtained from the infor.mation for the three grades separately 
(fourth, sixth and eighth) for the year 1957. Complete tabulation of 
the infonnation (achievement scores in problem solving, reading and 
computation and chronological age and mental age) can be found in 
Appendix A, Tables 1, 2 and 3, for grades four, six and eight 
respectively. 
1 . Measures of Variability 
and Central Tendency 
Some of the measures of variability and central tendency (range, 
mean and standard deviation) for each variable in the study and for 
each grade separately are found in Table 1 . 
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Table 1. Mean and Standard Deviation for Each Grade 
Variables Grade Range i Mean Standard Deviation 
ll) {2) l3) I l4l (5) 
Problem••• 4 2.3- 5.6 -.4-5 0.6 
solving •• • 6 3.3- 9-4 7-2 1.4 
•••••••••• 8 4.(}-13.1 9.0 2.2 
Reading ••• 4 2.3- 7.4 4.7 1.1 
•••••••••• 6 4-4-12.0 9.0 2.3 
•••••••••• 8 3-9-11.6 8.8 2.2 
Compu-•••• 4 2.3- 5.6 4.6 0.4 
tation •••• 6 4.6- 8.7 7.2 0.9 
•••••••••• s 5.5-13.0 10.0 1.9 
Chrono-••• 4 105-132 115 5 
logical ••• 6 129-168 139 8 
age ••••••• 8 144-180 163 6 
Mental •••• 4 101-156 128 12 
age ••••••• 6 123-205 155 14 
•••••••••• 8 136-213 180 18 
i 
The grade placements at the time of testing were 4.7, 6.7 and 8.7 
for the fourth, sixth and eighth grades respectively. An examination 
of the achievement means (problem solving, reading and computation) 
shows: 
1. In problem solving: 
a. Average*achievement in the fourth grade. 
b. Above average achievement in the sixth grade. 
c. Above average achievement in the eighth grade. 
2. In reading: 
a. Average achievement in the fourth grade. 
* Average means grade placement t .2 
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b. Above average achievement in the sixth grade. 
c. Average achievement in the eighth grade. 
3. In computation: 
a. Average achievement in the fourth grade. 
b. Above average achievement in the sixth grade. 
c. Above average achievement in the eighth grade. 
4. Summarizing by grades, the achievement means show: 
a. Average achievement in the fourth grade. 
b. Above average achievement in the sixth grade. 
c. Above average achievement in problem solving and 
computation in the eight! grade. Average achievement 
in reading in the eighth grade. 
If one considers five years and nine months or 69 months as an 
average age entrance into the first grade, then at the time of testing, 
seven months later, the average age in the first grade would be six 
years and four months or a total of 76 months. On this basis, at the 
time of testing the average age in the fourth grade would be 112 
months, in the sixth grade, 136 months and in the eighth grade, 160 
months. 
An examination of the mean chronological age for the three grades 
shows: 
1. Average age in the fourth grade. 
2. Average age in the sixth grade. 
3. Average age in the eighth grade. 
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If one accepts the mean chronological age in each of the three 
grades, one can compute an approximate mean I.Q. for each grade 
(fourth, sixth and eighth) by dividing the mean mental age by the mean 
chronological age for each grade separately. 
The results of computing the approximate mean I.Q. for the three 
grades showz 
1. Fourth grade - 128/115 ~111.0 
2. Sixth grade - 155/139~111.5 
3. Eighth grade - 180/163 ~ .. 110.0 
4. The approximate mean I.Q. for the three grades is 111.0. 
An examination of the standard deviation for each variable and in 
each grade shows the following to be truez 
1. In problem solving: 
a. An increase in the size of the standard deviation 
from the fourth grade to the sixth grade (0.6 - 1.4). 
b. An increase in the size of t he standard deviation 
from the sixth grade to the eighth grade (1.4- 2.2). 
c. An increase in the size of the standard devi ation 
from the fourth grade to the eighth grade (0.6 - 2.2). 
2. In readingz 
a. An increase in t he size of the standard deviation 
from the fourth grade to the s i xth grade (1.1 - 2.3). 
b. A negligible decrease in the size of t he standar d 
deviation from the sixth grade to the eighth grade 
(2.3 - 2.2). 
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c. An increase in the size of the standard deviation from 
the fourth grade to the eighth grade (1.1- 2.2). 
3. In computation: 
a. An increase in the size of the standard deviation 
from the fourth grade to the sixth grade (0.4- 0.9). 
b. An increase in the size of the standard deviation 
from the sixth grade to the eighth grade (0.9- 1.9). 
c. An increase in the size of the standard deviation 
from the fourth grade to the eighth grade (0.4 - 1.9). 
4. In chronological age: 
a. An increase in the size of the standard deviation 
from the fourth grade to the sixth grade (5 - 8). 
b. A decrease in the size of the standard deviation 
from the sixth grade to the eighth grade (8 - 6). 
1. The influence of extreme frequencies in the 
sixth grade could be the cause of this situation. 
2. The chronological age frequency distributions 
for the sixth grade and the eighth grade are 
found in Tables 14 and 15 in Appendix A. 
c. An increase in the size of the standard deviation 
from the fourth grade to the eighth grade (5 - 6). 
5. In mental age: 
a. An increase in the size of the standard deviation 
from the fourth grade to the sixth grade (12 - 14). 
b. An increase in the size of the standard deviation 
from the sixth grade to the eighth grade (1.4 - 18). 
c . An increase in the size of the standard deviation 
from the fourth grade to the eighth grade (12 - 18). 
6. Summarizing by grades, the standard deviations show: 
a . An increase in the size of the standard deviations 
from the fourth grade to the sixth grade in each of 
the five variables (problem solving (0.6 - 1.4), 
reading (1.1- 2.3), computation (0.4- 0.9), 
chronological age ( 5 - 8), and in mental age (12 -
14)) . 
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b . An increase in the size of the standard deviations 
from the sixth grade to the eighth grade in three of 
the variables (problem solving (1.4 - 2.2), 
computation (0.9- 1 . 9) , and in mental age (14- 18)). 
c. A slight decrease in the size of the standard 
deviations from the sixth grade to the eighth grade 
in two of the variables (reading (2.3- 2.2), and in 
chronological age (8- 6)). 
d. An increase in the size of the standard deviations 
from the fourth grade to the eighth grade in each of 
the five variables (problem solving (0.6- 2.2), 
reading (1.1 - 2,3), computation (0.4- 1 . 9), 
chronological age (5 - 6), and in mental age (12 -
18)) . 
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The range can best be understood by examination of the frequency 
distributions included in Appendix A, Tables 4-18. Extreme frequencies 
can be noted in several instances, which, if they could be eHminated, 
would alter the size of the range considerably. This situation seems 
to exist most often in the frequency distributions for the achievement 
factors, Tables 4-12. In the sixth grade mental age frequency 
distribution there is an extreme mental age value of 205. 
The lower score limits of the ranges for chronological age show 
the influence of early age admittance by test to the Brookline schools. 
2. Zero-Order Correlations 
As a first step in studying the relationship between problem 
solving and reading when computation, chronological age and mental age 
were held constant, the zero-order correlation coefficients were 
examined. 
The zero-order correlation coefficients for the fourth grade are 
shown in Table 2. 
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Table 2. Fourth Grade Zero-Qrder Correlations 
I 
Corr ~lation Coeffidients 
Variables X'l x~ x ... I X X 
(1) (2) (3J (41 (5l)" (63 
x1 Problem sol vi.ng 1.000 .528 .711 -.337 .548 
x2 Reading 1.000 .534 -.310 .509 
x3 Computation 1.000 .,.275 * .464 
x4 Chronological age 1.000 
* 
-.094 
x5 Mental age 1.000 
*not statisticall si ·ficatt at y gru. 1% 
To be statistically significant at the 1% level, when d-f is 79, 
the correlation coefficient must equal or exceed .285. All of the 
correlation coefficients in Table 2, except the two that are starred, 
are statistically significant. 
An examination of the table shows that the largest correlation 
between any two of the variables is .711 and is between problem solving 
and computation. The correlation coefficient between each pair of 
variables is listed below in order of descending value: 
1. Problem solving with: 
a. Computation .711 
b. Mental age .548 
c. Reading .528 
d. Chronological age -.337 
JJ 
2. Reading with: 
a. Computation .5)4 
b. Problem solving .528 
c. Mental age .509 
d. Chronological age -.)10 
). Computation with: 
a. Problem solving .7ll 
b. Reading .5)4 
c. Mental age .464 
d. Chronological age -.275 
4· Chronological age with: 
a. Problem solving -.337 
b. Reading -.)10 
c. Computation -.275 
d. Mental age 
-.094 
5. Mental age with: 
a. Problem solving 
-548 
b. Reading .509 
c. Computation .464 
d. Chronological age 
--094 
6. Summary of the zero-order correlation coefficients for the 
fourth grade shows: 
a. Computation, chronological age and mental age have a 
greater correlation with problem solving than with 
any of the other variables. 
II 
b. Reading correlates better with computation than with 
any of the other variables . 
c. Chronological age shows a relatively small negative 
correlation with each of the other variables. 
The correlation coefficients for the sixth grade are very similar 
in pattern to those for the fourth grade and are found in Table 3. 
Table 3. Sixth Grade Zero-order Correlations 
r 
CorrJlation Coeff~cients 
Variables xl x2 x3 x4 x5 
\.LJ (2) {3) (4J (5) (6) 
x1 Problem solving 1.000 .639 .789 
.~ 
-.301 .551. 
~Reading 1.000 .626 ~i - . 249 .680 
x3 Computation 1.000 -·347 .4(,8 
x4 Chronological age 1.000 * -.310 
x5 Mental age 1.000 
*not statistically significant at U 
I I 
To be statistically significant at the l% level, when d-f is 62, 
the correlation coefficient must equal or exceed .316. All of the 
correlation coefficients in Table 3, except for the three that are 
starred, are statistically significant . 
An examination of Table 3 shows that the largest correlation 
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between any two of the variables is .789 and is between problem solving 
and computation. This fact was also found to be true in the fourth 
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grade. The correlation coefficient between each pair of variables is 
listed below and in order of descending value: 
1. Problem solving with: 
a. Computation 
.789 
b. Reading 
.639 
c. Mental age 
-551 
d. Chronological age -.301 
2. Reading with: 
a. Mental age .680 
b. Problem solving 
.639 
c. Computation .626 
d. Chronological age 
-.249 
3. Computation with: 
a. Problem solving .789 
b. Reading .626 
c. Mental age .468 
d . Chronological age 
-.347 
4· Chronological age with: 
a. Computation 
-.347 
b. Mental age 
- .310 
c. Problem solving -.301 
d. Reading 
-.249 
5. Mental age with: 
a. Reading .680 
b . Problem solving .551 
I' 
c. Computation 
d. Chronological age 
.468 
- .310 
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6. Summary of the zero-order correlation coefficients for the 
sixth grade shows: 
a. Computation has a higher correlation with problem 
solving than with any of the other variables. 
b. Reading correlates better with mental age than with 
any of the other variables. 
c . Chronological age shows a negative correlation with 
each of the other variables . This was also true in 
the fourth grade data . 
The zero-order correlation coefficients for the eighth grade are 
found in Table 4 and have been interpreted as were the correlations for 
the fourth and ·sixth grades . 
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Table 4. Eighth Grade Zero-Order Correlations 
I 
Correlation Coeffi~ients t I I Variables X)_ i x2 ' x3 x4 x5 
(1) (2) (3) (4) (5) (6). 
x1 Problem solving 1.000 . 587 .853 - . 298 .583 
x2 Reading 1.000 . 520 -.372 .547 
x3 Computation 1.000 * -.279 .637 
x4 Chronological age 1.000 - .291 
x5 Mental age 1.000 
* not statistically significant 
l I 1 
at 1% 
In the eighth grade, in order for the correlation coefficient to 
be statistically significant at the 1% level, when d-f is 79, the 
correlation coefficient must equal or exceed .285 . With the 
exception of one (computation with chronological age which is starred), 
all of the correlation coefficients are statistically significant . 
Study of the zero-order correlation coefficients for the fourth 
grade and for the sixth grade disclosed the fact that computation had 
the highest correlation with problem solving of any of the variables . 
This fact is also true in the eighth grade in which the correlation 
coefficient between problem solving and computation is .853. 
Whereas reading correlated best with computation in the fourth 
grade and with mental age in the sixth grade, it is interesting to note 
that in the eighth grade reading correlates best with problem sol vi.ng. 
t= 
II 
This fact is of interest to the writer inasmuch as this study was set 
up to determine whether there was a correlation between problem solving 
and reading when the influence of the other three variables was controlled. 
The correlation coefficients for each of the variables are listed 
below and in order of descending value: 
1. Problem solving with: 
a. Computation 
b. Reading 
c. Mental age 
d. Chronological age 
2. Reading with: 
a. Problem solving 
b. Mental age 
c. Computation 
d. Chronological age 
3. Computation with: 
.853 
.587 
.583 
-.298 
.587 
.547 
.520 
-.372 
a. Problem solving .853 
b. Mental age .637 
c • Reading • 520 
d. Chronological age -.279 
4. Chronological age with: 
a. Reading -.372 
b. Problem solving -.298 
c. Mental age -.291 
d. Computation -.279 
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5. Mental age with: 
a. Computation .637 
b. Problem solving .583 
c. Reading .547 
d. Chronological age -.291 
6. Summary of the zero-order correlation coefficients for the 
eighth grade shows: 
a. Computation has a higher correlation with problem 
solving than with any of the other variables. 
b. Reading correlates better with problem solving than 
with any of the other variables. 
c. Chronological age shows a negative correlation with 
each of the other variables. 
d. Mental age has a higher correlation with computation 
than with any of the other variables. 
The summary of the correlation coefficients in Table 5, for the 
three grades, shows a very interesting pattern. Only the correlation 
coefficients between problem solving and each of the other variables 
at the three grade levels are included. 
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Table 5. Sununary of the Problem Solving Correlation 
Coefficients for the Three Grades 
Variables Grades 
_4 6 8 {1) (21 {3) (4) 
Reading .528 .639 .587 
Computation .ru .789 .853 
Chronological age 
-.337 * -.301 -.298 
Mental age .548 .551 .583 
*not statis~ically significant at 1% 
I I 
An analysis of the correlation coefficients between problem 
solving and each of the other variables (reading, computation, 
chronological age and mental age) at the three grade levels shows: 
I 
1. The correlation coefficient between problem solving and 
reading becomes larger as one progresses from the fourth 
grade to the sixth grade (.528 - .639). This increase in 
correlation is not true as one progresses from the sixth 
grade to the eighth grade (.639 - .587). 
2. The correlation coefficient between problem solving and 
computation becomes larger as one progresses from the 
fourth grade (.711) to the sixth grade (.789) and to the 
eighth grade (.853). 
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3. The correlation coefficient between problem solving and 
chronological age tends to become less negative as one 
progresses from the fourth grade (-.337) to the sixth 
grade (-.301) and to the eighth grade (-.298). 
4. The correlation coefficient between problem solving and 
mental age becomes larger as one progresses from the 
fourth grade ( .548) to the sixth grade ( .551) and to the 
eighth grade (.583). 
5. Except for the one instance of the correlation between 
problem solving and reading from the sixth grade to the 
eighth grade, there is an increase toward more positive 
values of the correlation coefficients from the fourth 
grade to the eighth grade. 
3. Third-order Partial Correlations 
When one is dealing with five variables, it is possible to find 
the correlation between any two variables by controlling the influence 
of the other three variables. This study is concerned with the 
correlation between problem solving and reading when the influence of 
the other three variables (computation, chronological age and mental 
age) has been controlled. The correlation coefficients resulting from 
this situation are known as the third-order partial correlation 
coefficients. 
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The first or correlation part of the study is concerned with these 
third-order partial correlation coefficients which are found in Table 
6. The third-order partial correlation coefficient between problem 
solving and each of the other variables for each grade separately is 
included in the table. 
1, 
1, 
1, 
1, 
Table 6. Partial Correlations between the Variables 
in the Fourth, Sixth and Eighth Grades: 
(1) Problem Solving, (2) Reading, (3) 
Computation, (4) Chronological Age , and 
(5) Mental Age 
Variables Parti~ Correlatidns 
6 8 
1 2 
2.345 .096 .148 .293 
3.245 .540 .638 .?48 
4.235 .213 .0035 - .036 
5.234 .316 .205 .0099 
An examination of the third-order partial correlation coefficients 
shows: 
1. There is very little evidence of relationship between 
problem solving and reading when the influence of the 
other three variables has been controlled. 
2. The correlation between problem solving and computation 
shows a medium to marked relationship when the influence 
of the other three variables has been controlled. 
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3. The decrease in degree of correlation between problem 
solving and chronological age when the influence of the 
other three variables has been controlled is as one would 
expect. 
a. Generally speaking, there would be a wider range of 
chronological age, in the elementary school, as one 
progresses through the grades. 
b. Specifically, this fact was not true in this study. 
Table 1, concerning measures of variability in the 
three grades, shows a slight decrease in the range 
and standard deviation for chronological age from 
the sixth to the eighth grade. This situation was 
no doubt caused by the presence of more extreme 
values in the sixth grade than in the eighth grade 
(see Appendix A, Tables 14 and 15). 
4. There is a decrease in degree of relationship between 
problem solving and mental age as one progresses from the 
fourth grade to the eighth grade. 
a. Although the explanations for the correlations are 
beyond the scope of this study, this investigator 
does not understand why mental age, involving 
intelligence, does not have a larger correlation and 
one of increasing degree as one progresses through 
the grades. 
b . Seemingly, computation plays an important role in the 
kind of intelligence needed for success in problem 
solving. 
5. It is interesting to note that there is an increase in 
degree of correlation between problem solving and reading 
and between problem solving and computation as one 
progresses from the fourth grade to the eighth grade. 
This fact may very well be caused by better understanding 
of vocabulary meanings, arithmetical concepts and 
operational skills . 
4. The Basic Null Hypothesis 
The basic null hypothesis (that there is no correlation between 
problem solving and reading when computation, chronological age and 
mental age are held constant) was tested at each grade level . The 
data, from Table 6, used in testing the hypothesis are given in 
Table 7. 
Table 7. Summary of Tests of Significance 
I 
Grade rl , 2.345 d-f t-test 1% level 
llJ {2) {3 ) 14J 
4 .096 75 .293 
6 .148* 58 .331 
8 .293 75 .293 
*not statistically significant at 1% 
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An examination of Table 7 shows: (1) that the fourth grade partial 
correlation coefficient of .096 is not significant and (2) the sixth 
grade partial correlation coefficient of .148 is not significant. 
Neither of the correlations being significant, we have no cause to 
reject the basic null hypothesis that there is no correlation between 
problem solving and reading when computation, chronological age and 
mental age are held constant. 
The eighth grade partial correlation coefficient of .293 is 
significant at the 1% level and the basic null hypothesis must be 
rejected for the eighth grade data. However, the size of the co-
efficient is so low as to indicate a relationship of little practical 
significance. 
Predictor Study 
The predictor study, to determine problem solving achievement 
scores from the independent variables (reading, computation, 
chronological age and mental age) was an outgrowth of the correlation 
or first part of the study. There were three grades involved in the 
predictor study (fourth, sixth and eighth) from the year 1958. (The 
correlation study involved three grades (fourth, sixth and eighth) 
from the year 1957.) 
Statistical results obtained in the correlation study (multiple 
correlation coefficients, regression coefficients and constant values) 
were used in the predictor study. The multiple correlation coefficient 
for each grade between problem solving and the best combination of the 
four independent variables was examined as an index of probable success 
in prediction. The regression coefficients and constant value for each 
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grade were substituted in the regression equation Y • a + b2X2 + 
bJX3 + b4x4 + b9'5 • 
The information needed for the independent variables in the 
predictor study was obtained from the school records, as explained in 
Chapter III, and is included in Appendix B, Tables 19-21. 
1. Multiple Correlation Coefficients 
The multiple correlation coefficient obtained in the correlation 
study for each grade was sufficiently large as to indicate a fairly 
high degree of reliability in predicting problem solving achievement 
scores from the independent variables. The values obtained for the 
multiple correlation coefficients were as follows: 
1 •• 771 for the fourth grade 
2. .820 for the sixth grade 
3 •• 870 for the eighth grade 
An examination of the three multiple correlation coefficients 
shows an increase in reliability of prediction as one progresses from 
the fourth grade to the eighth grade. 
2. Regression Coefficients 
The findings pertaining to the zero-order correlations in Table 5 
and the third-order partial correlations in Table 6 indicated that 
computation had the largest correlation with problem solving of any of 
the variables. Examination of the regression coefficients in Table 8 
sho~that computation also contributes the most influence in predicting 
problem solving scores of any of the variables. 
Table S. Regression Coefficients for the Independent 
Variables and Constant Values: Fourth, 
Sixth and Eighth Grades 
Independent Regr~ssion Coeff~cients 
Variables 
k. 6 s 
(1) 121 (3) (4) 
Readi.ng .044 .066 .234 
Computation .790 .956 .S75 
Chronological age -.170 .0039 -.074 
Mental age .129 .15S - .008 
Constant value 9.766 -28.717 -4.639 
i 
...... 
The regression equation Y = a + b~2 + bJXJ + b4x4 + b5x5 was 
set up. The symbols refer to the following values: 
1. Y • the predicted problem solving score. 
2. a • the constant value. 
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3. b2, b3, b4, b5 • the regression coefficients for the 
independent variables (reading, computation, chronological 
age and mental age) respecti vel.y. 
4· x2, x3
, x
4
, x5 • the individual values for the independent 
variables as found in Appendix B, Tables 19-21. 
3. Prediction and Residual. Errors 
The regression equation incorporating the values for the regression 
r ..., 
coefficients and constant value for the fourth grade was set up: Y • 
1
• -QO ~ .~ ~ + • 790 x3 -.170 x4 + .129 x5• The necessary information 
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for the ''x" values for each individual child was obtained from Tabl e 19 
in Appendix B. The indicated computation was done in order to obtain 
the predicted problem solving score f or each child in t he fourth grade . 
A comparison of the actual problem solving score for each child 
with the predicted problem solving score was made . The individual 
results are listed in Table 9. 
Table 9 . Residual Errors between the Actual and the Predicted 
Problem Solving Scores for the Fourth Grade 
Id . Actual Pre- Re- Id . Actual Pre- Re-
dieted sidual dieted sidual (1) (2) (3) (4.) {1 ) (2) (3) (4.) 
401 4.8 4.6 0.2 428 5.0 4, .8 0.2 
402 3.6 4.2 -0.6 429 4.6 4. 5 0.1 
403 4·4 4..6 -0.2 430 4.3 3.7 0.6 
404 5.0 4.3 0.7 431 5.0 5.1 -0.1 
405 4.3 4.7 -0.4 432 4.6 4.6 o.o 
406 4.1 4.3 -0.2 433 4.1 4·3 -0.2 
407 5-4 4.6 0.8 434 4.2 4.4 -0.2 
408 4.2 4.3 -0 .1 435 4.6 4.6 o.o 
409 5.0 4.8 0.2 436 3·4 4.1 -0.7 
uo 4.8 4.8 o.o 437 3.9 4.1 -0.2 
411 4.6 4.9 -0.3 438 5.0 4·7 0.3 
412 4.6 4.4 0.2 439 4.8 4.2 0.6 
4l3 4. .2 4.9 -0.7 440 4.1 4.4 -0.3 
4:14 5.1 4.8 0.3 441 4.3 4.3 o.o 
4.15 4.6 4.4 0.2 442 5.0 4.8 0.2 
U6 4.2 3.7 0.5 443 5.8 5.0 0.8 
U7 l 4.6 5.0 -0.4 444 5.8 6.1 -0.3 41B 5.1 4.6 0.5 445 5.1 4.6 0.5 
4l9 5.8 5.5 0.3 446 5.8 5.6 0.2 
-0.3 447 4.8 5.0 -0.2 420 4.2 4.5 5.0 5·1 -0.1 448 5.1 4·7 0.4 421 5.3 -0.3 449 4.6 4·5 0.1 422 s.o 4·6 -2.1 450 4.6 4·4 0.2 
.:.23 2.5 451 4.6 4.8 . -0.2 4.4 -0.1 4.24 4·3 452 4.6 4.8 -0.2 4.9 0.5 425 5.4 453 4.6 4.8 -0 .2 4.8 4·4 0.4 z;;.6 
-0.3 454 5.4 4·9 0.5 
..21 3.1 ) 4. .(.) 
(concluded on next page) 
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Table 9. (concluded) 
Id. Actual Pre- Re- Id. Actual Pre- Re-
dieted sidual dieted sidual 
(1) (2) (3) 1L) (1) {2l (3) (~} 
455 4.4 4.8 -0.4 4b5 4-8 4.6 0.2 
456 3.8 4.3 -0.5 466 4.6 5.0 -0.4 
457 5.0 4.5 0.5 467 3.9 4.5 -0.6 
458 4.2 4-5 -0.3 468 4.4 4.6 -0.2 
459 5.0 4.6 0.4 469 4·4 4.7 -0.3 
460 3.6 4-3 -0.7 470 4-3 4.7 -0.4 
461 4.2 4.7 -0.5 471 4.8 5.1 -0.3 
462 5.1 5.0 0.1 472 5.0 4.7 0.3 
463 5.1 4-9 0.2 473 4.1 4.4 -0.3 
464 3.7 4.1 -0.4 474 5.0 4.6 0.4 
By subtracting the predicted problem solving score from the actual 
problem solving score, the residual error for each child was obtained. 
The range of residual errors went from -2.1 through 0.0 to +0.8. The 
algebraic sum of the residual errors was found to be -1.8. The average 
amount of residual error based on the 74 cases was approximately 
-0.0243. This very slight discrepancy indicated that the predicting 
of problem scores was fairly accurate in this instance. 
The regression equation incorporating the values for the regression 
coerricients and the constant value for the sixth grade was set up: 
y. -28.717 + .077 x2 + .956 x3 + .0039 x4 +.158 x5• The necessary 
in!orma~ion for the nxn values for each individual child was obtained 
. Anneniix B. The indicated computation was done in 
:'able 20 l.I1 yr--
rroo: . redicted probl em solving score for each child in 
to obt&J.Il the p order 
.:~h grade· \.'ne SJ.lo." 
A comparison of the actual problem solving score for each child 
with the predicted problem solving score was made. The individual 
results are listed in Table 10. 
Table 10. Residual Errors between the Actual and the Predicted 
Problem Solving Scores for the Sixth Grade 
Id. Actua: Pre- Re- Id. Actual Pre- Re-
dieted sidual dieted sidual 
(1) (2) (3) (4) (l) (2) (3) (4) 
601 7.1 7.6 -0.5 631 7.5 6.2 1.3 
602 9.0 7.3 1.7 632 6.6 6.5 0.1 
603 5.1 6.7 -1.6 633 8.7 8.3 0.4 
604 4.7 4.6 0.1 634 7.5 7.6 -0.1 
605 7.5 6.4 1.1 635 9.5 8.7 0.8 
606 8.1 6.6 1.5 636 7.5 6.6 0.9 
607 8.1 7.4 0.7 637 7.1 7.0 0.1 
608 9.5 8.2 1.3 638 7.8 7.3 0.5 
609 5.3 6.1 -o.8 639 7.1 7.2 -o.l 
610 6.0 6.8 I 0.8 640 6.2 6.1 0.1 6ll 5.8 7.0 -1.2 641 7. 5 6.9 0.6 
612 8.1 6.3 1.8 I 642 8.1 6.8 1.3 613 8.1 6.6 1.5 643 5.5 6.5 -1.0 
614 6.4 I 6.2 0.2 644 7.1 6.8 0.3 
615 6.6 7.3 I -0. 7 645 7.8 6.7 1.1 616 4.7 3.8 0.9 646 9.9 7.0 2.9 
617 9.0 8.9 0.1 647 4.8 5.7 -0.9 
6l8 8.7 a.o 
I 
0.7 64$ 8.3 8.1 0.2 
619 4.J 4·9 -o.6 649 8.1 8.1 o.o 
620 9.0 8.9 0.1 650 8.1 7.5 0.6 
621 6.2 6.3 -0.1 651 9.0 8.6 0.4 
b'22 5.7 6.0 -0.3 652 5.7 6.4 -0.7 7.0 0.1 653 8.3 8.2 0.1 623 7.1 6.8 -0.4 654 7.8 6.9 0.9 624 6.4 5.6 0.1 655 4.1 2.8 1.3 625 s.7 7·8 0.9 656 6.0 6.4 -0.4 626 8.7 1." -0.6 657 5.1 5.2 -0.1 :r 1 ,\. 0.7 658 4·5 4.6 -o.1 1·5 \ 6.8 l" 659 8.3 6.7 1.6 62B 6.S 1.0 660 7.5 6.3 1.2 ~ 7#5 7·6 I -0.1 7·5 (concluded on the next page) 
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Table 10. (concluded) 
I d. Actual Pre- Re- Id. Actual Pre- Re-
dieted sidual dieted sidual 
(1) (2) (3) (4) (1} 12) T3T (k) 
661 6.0 7.2 -1.2 679 6.6 7.3 -0.7 
662 5.7 7.5 -1.8 680 6.2 6.4 -0.2 
663 6.2 6.5 -0.3 681 8.3 7.6 0.7 
664 6.4 6.9 -0.5 682 8.7 8.2 0.5 
665 8.1 8.2 -0.1 683 9.0 7.8 1.2 
666 8.3 7.2 1.1 684 8.3 8.2 0.1 
667 8.7 8.4 0.3 685 5.3 5.9 -0.6 
668 9.9 8.2 1.7 686 5.8 6.3 -0.5 
669 9.9 8.2 1.7 687 7.1 6.7 0.4 
670 9.0 8.1 0.9 688 5.8 5.9 -0.1 
671 8.1 7.0 1.1 689 8.3 7.1 1.2 
672 8.3 7.8 0.5 690 9.5 8.3 1.2 
673 5.0 5-9 -0.9 691 6.2 6.8 -0.6 
674 8.3 7-4 0.9 692 7.5 6.7 0.8 
675 6.2 6.5 -0.3 693 7.1 6.9 0.2 
676 8.1 7.7 0.4 694 5.1 5.9 -0.8 
677 9.5 7.6 1.9 695 5.2 7.0 -1.8 
678 8.1 7-7 0.4 
The range of the residual errors for the sixth grade went from 
-1.8 through 0.0 to +2.9. The algebraic sum of the residual errors was 
~21.5. The average amount of residual error based on 95 cases was 
approximately 0.29 • 
The same procedure was followed for the eighth grade. The 
regression equa~ion incorporating the values for the regression 
_ _, 
coefficients and the constant value was set up: Y c 4.639 + .234 x2 + 
074 
x -.008 x5• The values for "x" were obtained from Table 
.875 X) -• 4 
,. .a,. B a.nd t.rt indicated computation vas done. 
?..l in ~llllen~,u.. 
r \.1 act ual problem solving scores for each child 
Jl COUlparison o 
. d prolem solving score was made. The individual results 
. - ·n the predl.cte ~v 
0. l.ll "'aol.e U 
a.re 11.st.e 
__.~...,:== 
Table 11. Residual Errors between the Actual and the Predicted 
Problem Solving Scores for the Eighth Grade 
I 
I d. Actual Pre- Re- Id. Actual Pre- Re-
dieted sidual dieted sidual 
(1) (2) (3) (/.) (1) (2) (3) 141 
T 
801 7.0 7.9 -0.9 836 9.2 10.0 -0.8 
802 8.8 8.1 0.7 837 8.4 8.0 0.4 
803 7-3 7.5 I -0.2 838 8.6 8.0 0.6 804 11.2 10.9 0.3 839 9.7 9.0 0.7 
805 10.0 7.6 2.4 840 7.0 6.2 0.8 
806 7.0 6.7 0.3 841 11.7 10.8 0.9 
807 9.7 7-9 1.8 842 11.7 10.8 0.9 
808 9-4 8.5 0.9 843 8.4 9.3 -0.9 
809 10.8 10.9 I -0.1 844 8.8 7.6 0.8 
810 10.4 8.6 1.8 845 8.8 9.1 -0.3 
811 9-4 8.4 1.0 846 9.1 9.7 -0.6 
812 3.8 5.4 -1.6 847 10.4 11.5 -1.1 
813 10.4 10.9 -0.5 848 5.6 5.4 0.2 
814 9.4 10.9 -1.5 849 10.8 9.2 1.6 
815 11.2 10.9 0.3 850 8.0 7.2 0.8 
816 4·7 5.3 -0.6 851 8.0 9.6 -1.6 
817 8.0 7.0 1.0 852 9.4 8.1 1.3 
818 7.3 7.9 -o.6 853 7.3 6.5 0.8 
819 10.8 11.6 -0.8 854 11.2 10.6 0.6 
820 5.1 4.9 0.2 855 7.8 5.6 2.2 
S2l ?.B 6.1 1.7 856 8.0 7-5 0.5 
822 11.7 10.1 1.6 857 9.1 7.9 1.2 
823 9.4 8.7 0.7 858 10.4 9.5 0.9 
624 ?.3 I 8.9 -1.6 859 11.7 10.1 1.6 
825 10.8 I 10.4 0.4 860 8.8 8.2 0.6 826 8.4 ?.3 1.1 861 9.4 8.5 0.9 
827 ll.? 9.9 1.8 862 9.7 9.2 0.5 
8.8 7.8 1.0 863 11.7 11.5 0.2 828 9.8 1.0 864 8.0 8.2 -0.2 829 10.8 
9·7 9.0 0.7 865 10.0 9.0 
1.0 
830 8.6 0.8 866 s.o 8.3 -0.3 S31 9·4 I ?.8 1.0 867 I 7.8 6.2 1.6 832 s.s 868 10.8 11.3 -0.5 1·~ b.1 1.1 '6)) 869 10.0 9.0 1.0 I 8.0 0.8 I 834. 8.8 10.1 -1.5 g.6 ll, 8J5 
52 
53 
The range of the residual errors for the eighth grade went from 
-1.6 through 0.0 to +2.4. The algebraic sum of the residual errors 
was +30.8. The average of the residual errors, based on the 69 cases, 
was approximately 0.446. This sum of +30.8 indicated that the 1958 
eighth grade achievement in problem solving was greater than was 
predicted. The average of the residual error of 0.446 per child also 
indicated a lesser degree of accuracy in predicting problem solving 
achievement scores in the eighth grade than in the fourth grade and 
sixth grade. 
Based on the sum of the residual errors and on the average of the 
residual error per child, the predicting of problem solving from the 
four independent variables used in the study became less accurate in 
progressing from the fourth grade to the eighth grade. One must 
remember, however, that all three multiple correlation coefficients 
were sufficiently large to warrant a fairly high degree of reliability 
of prediction. 
. ,) 
CHAPTER V 
FINDINGS AND CONCLUSIONS 
1. Correlation Study 
The purpose of the first part of the study was to deter.mine whether 
there was any correlation between problem sol vi.ng and reading when 
computation, chronological age and mental age were held constant. The 
major findings of this first part of the study show: 
1. In the fourth grade, the correlation of .096 between 
problem solving and reading when computation, chronological 
age and mental age were held constant was not found to be 
statistically significant. 
2. In the sixth grade, the correlation of .148 between 
problem solving and reading when computation, chronological 
age and mental age were held constant was not found to be 
statistically significant. 
3• ln the eighth grade, the correlation of .293 between 
problem solving and reading when computation, chronological 
a.g,e a.nd rt.ental age were held constant was found to be just 
barely significant at the 1% level. The size of the 
,~~iou coefficien~ is so low as to indicate a 
correJ.Go 
t 
....... p.n of little practical value, however. 
rela l-0 '-- r 
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One may conclude, therefore, that when computation, chronological 
age and mental age have been controlled, children's ability in problem 
solving is not at all closely related to their reading ability. 
These findings are only pertinent to achievement traits as 
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measured by the Metropolitan Achievement Test and defined by this study. 
2. Predictor Study 
The predicting of problem solving achievement scores from 
achievement scores in reading and computation and from chronological 
age and mental age developed as an outgrowth of the correlation study. 
The major findings of the predictor study show: 
1. In the fourth grade: 
a. The multiple correlation coefficient of .771 was 
sufficiently large that problem solving could be 
predicted from a combination of reading, computation, 
chronological age and mental age with a high degree 
of accuracy. 
b. The regression coefficients showed computation to be 
the factor having the most weight in predicting 
problem solving. 
2. In the sixth grade: 
a. The multiple correlation coefficient of .820 was 
sufficiently large that problem solving could be 
predicted from a combination of reading, computation, 
chronological age and mental age with a high degree 
of accuracy. 
b. The regression coefficients showed computation to be 
the factor having the most weight in predicting 
problem solving. 
3. In the eighth grade: 
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a. The multiple correlation coefficient of .870 was 
sufficiently large that problem solving could be 
predicted from a combination of reading, computation, 
chronological age and mental age with a high degree 
of accuracy. 
b. The regression coefficients showed computation to be 
the factor having the most weight in predicting 
problem solving. 
One may conclude, therefore, that one may accept with confidence 
predicted problem solving achievement scores from achievement scores 
in reading and computation and from chronological age and mental age 
because of the high relationship indicated by the multiple correlation 
coefficients. If but a single criterion were to be used, computation 
would be the best factor. 
These findings are only pertinent to achievement traits as 
measured by the Metropolitan Achievement Test and defined by this study. 
3. Limitations of the Study 
1. This study used achievement scores from the Metropolitan 
Achievement Test and intelligence quotients based on the Kuhlmann-
Anderson. 
I 
I 
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2. The subjects used in the study were all from the same school 
and were all from similar socio-economic backgrounds. 
3. The size of the sampling in each grade was small. 
4. Suggestions for Further Study 
1. The use of tests other than the Metropolitan Achievement Test 
might provide different results. 
a. The Cooperative English test which involves vocabulary, 
speed of comprehension and level of comprehension, for I 
example, would break general reading into specific skill 
areas. 
b. The use of an intelligence quotient based on the Stamford-
Binet or the Wechsler could provide a different set of I 
values from those obtained from the Kuhlmann-Anderson and 
thus affect the results of the study. 
c. A reading test that specifically measured vocabulary 
pertinent to arittmetic could easily influence the size 
of the correlation between problem solving and reading. 
2. A population sampling not all from the same socio-economic 
background might influence the results in a similar study. 
3. The results might also be influenced by an increase in the 
size of the sampling. 
4. Inclusion of the results from the second grade in which the 
understanding of verbal problems might be more dependent on a child's 
ability to read the problems could affect the results of a similar study. 
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APPENDIX A 
Table 1. 1957 Pupil Achievement in the Fourth Grade Based on The 
Metropolitan Achievement Test : Problem Solving, Reading, 
Computation, Chronological Age and Mental Age Based on the 
Kuhlmann-Anderson I.Q. 
Id. Problem Reading Computation C.A. M. A. 
SolvinP: 
(1) (2) (3) 14) (6) (6) 
1 5.0 6.6 4.9 105 150 
2 4.2 4.2 4.0 117 102 
3 5.2 4.8 4.8 ll8 126 
4 4.8 4.2 4.9 ll9 125 
5 4.3 4.1 4.9 ll4 125 
6 5.0 5.4 5.0 106 144 
7 3.8 3· 7 3. 7 ll2 ll9 
8 4.8 4·7 4.7 109 123 
9 3.6 3.3 4.4 109 ll8 
10 4·7 4·4 4.8 ll9 135 
ll 5.4 5.9 5.4 ll7 133 
12 4.8 4.6 4·9 120 142 
13 5.0 5.9 4.9 105 137 
14 3.6 3.2 3.6 120 122 
15 4.5 4.5 4· 7 109 140 
16 4.6 5.3 5.0 ll4 145 
17 3.9 3.2 4·3 ll3 102 
18 4·5 4.7 4.6 ll3 127 
19 3.3 2.3 3.5 120 109 
20 5.0 5.9 5.2 ll8 132 
21 2.9 3.6 3.5 132 108 
22 4.2 4.7 4.6 I ll7 130 
23 4·7 5.4 3.8 114 147 
24 2. 3 2.7 3. 5 126 j 122 
25 4.5 4.1 4.6 lll 121 
26 5-2 5.3 4.8 ll6 156 
27 4.3 2. 9 4.4 127 122 
28 4·5 5.7 4.3 120 139 
29 5.4 4.8 4.9 ll5 142 
30 4.8 3. 7 4.6 108 
' 
136 
(continued on the next page) 
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Table 1. (continued) 
I I Id. Problem Reading Computation C.A. M.A. 
Solving 
{1) (2) (JJ I 141 _(5) (6) 
31 4.7 4.2 4.7 112 102 
32 4.8 5.1 4.8 118 130 
33 5.0 3.7 4.7 116 133 
34 4.2 5.0 4.8 118 123 
35 5.0 4.7 4.9 109 119 
36 3.3 2.5 4.3 116 110 
37 5.0 4.8 4-9 112 128 
38 4-3 3.5 3.7 109 114 
39 5.2 7-4 4-9 115 125 
40 4.7 4.1 4.3 119 125 
4l 5.0 5.9 4·9 116 139 
42 4.1 5.0 4.4 112 136 
43 4-4 5.7 4·7 115 124 
44 4.8 5.1 4.4 115 116 
45 4.8 3.9 4.6 122 149 
46 5.0 5.7 4.8 115 144 
47 4.5 3.6 4.4 ll2 
I 
123 
48 5.2 4.7 5.1 107 133 
49 5.4 5.0 4.8 110 139 
50 4.3 7.0 4.7 106 131 
51 4.2 3.1 4.5 116 114 
52 4.5 2.7 4.7 120 119 
53 5.2 3.9 4.9 120 140 
54 4.8 6.6 4.8 112 130 
55 4.1 5.1 4.5 119 129 
56 3.1 3.2 4.3 120 120 
57 5.2 5.7 4.8 112 139 
58 4.3 4.2 4·4 116 121 
59 3.6 3.8 4.6 113 ll8 
60 4.2 ; 4.6 3.7 115 I 114 
(concluded on the next page) 
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Table 1. (concluded) 
I d. Problem Reading. Computation c.A. M.A. 
Solving 
{l) {2) (3) (4) (5) (6) 
61 4-5 5.2 4.7 112 128 
62 4.8 5.9 4.9 128 149 
63 4.5 4.0 4.8 128 122 
64 4.3 5.9 4.8 lll 117 
65 5.6 4.6 4·9 108 138 
66 4.3 5.3 4.8 112 149 
67 5.2 5.9 4.8 111 133 
68 4-8 4.7 4.6 112 128 
69 4.2 7.0 4-5 116 129 
70 3.3 4·4 4.6 116 101 
71 4.1 3.3 4·4 122 121 
72 4.2 4.6 4.6 lll 117 
73 3.9 4.2 4-5 ll5 ll3 
74 4.8 5.2 4-5 120 139 
75 3.6 3.1 4.1 ll4 127 
76 4.8 5·4 4-8 ll7 129 
77 4.8 4-4 4.5 ll2 114 
78 4.6 3-4 4.6 122 123 
79 4-2 6.6 4.8 119 148 
80 4-7 5.7 4-7 llO 122 
t 
Table 2. 1957 Pupil Achievement in the Sixth Grade Based on 
The Metropolitan Achievement Test: Problem Solving, 
Reading, Computation, Chronological Age and Mental 
Age Based on the Kuhlmann-Anderson I.Q. 
Id. Problem Reading Computation C.A. M.A. 
Solving 
(1) (2) (3) (4) (5) (6) 
1 8.1 6.1 6.4 137 141. 
2 7.9 10.8 7.2 1.43 176 
3 6.5 10.3 7.4 1.46 174 
4 7.9 7.7 8.3 135 131 
5 5.6 6.7 6.0 1.42 158 
6 5.6 4·4 5.4 145 138 
7 7.9 8.1 7.6 143 152 
8 8.6 10.8 7.9 136 167 
9 5.2 6.1 5.8 130 139 
10 7.6 7.2 7.9 129 143 
11 6.9 6.5 6.4 137 148 
12 8.3 10.8 7.2 133 157 
13 7.9 11.6 7.6 141 174 
14 8.1 10.8 6.6 139 170 
15 5.9 11.6 6.2 131 160 
16 5.2 5.3 5.3 133 148 
17 9.1 9.8 7.6 136 147 
18 7.3 I 7.5 6.9 135 158 19 7.6 I 11.6 7.6 140 153 20 8.3 6.9 7.9 144 151 
21 8.3 10.3 7.9 132 159 
22 6.9 10.3 7-2 139 167 
23 7.6 11.6 7.4 144 160 
24 8.6 8.6 7.0 129 155 
25 6.3 6.9 7.2 132 155 
26 7.9 11.3 7.2 158 134 
27 9.1 9.2 8.4 139 149 
28 8.8 11.3 7.4 133 176 
29 6.3 10.3 7.2 132 I 161 
30 5.4 9.8 6.6 131 146 
(concluded on the next page) 
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Table 2. (concluded) 
I d. Problem Reading '-'omputation C.A. M.A. 
-.~olving 
(1) (2) (3) (4) (5) (6) 
31 9.1 10 .. 3 8.4 142 161 
32 8.6 12.0 ?.8 141 205 
33 5.1 5.3 5.6 162 149 
34 6.5 5.1 ?.0 153 1A.3 
35 7.6 11.6 ?.6 137 160 
36 4-1 5.2 4.6 168 130 
37 8.3 11.3 8.0 142 156 
38 7.9 9.8 8.4 139 173 
39 8.3 11.3 8.0 144 157 
40 5.6 ?.2 6.2 147 137 
41 8.8 11.6 8.7 131 161 
42 6.9 9.8 ?.9 135 153 
43 5-7 5.9 6.9 154 128 
44 6.9 10.8 7.2 141 162 
45 5.9 6.9 6.9 143 153 
46 9.4 10.8 8.3 133 176 
47 8.8 12.0 7.8 141 168 
4B 8.8 10.3 8.4 138 162 
49 6.5 12.0 7.6 142 156 
50 7.9 6.9 6.9 142 161 
51 8.3 11.3 8.3 138 153 
52 7.3 10.3 7.4 137 166 
53 3.3 4-9 5.8 147 122 
54 8.1 12.0 8.3 129 182 
55 6.5 8.6 6.3 144 146 
56 5.6 ' ?.2 7.4 134 154 
57 8.1 12.0 7.4 133 174 
58 8.8 9.2 7.6 141 161 
59 5.1 5.8 5.6 136 143 
60 6.5 5.5 ?.8 133 140 
61 6.4 ?.? 7.4 133 153 
62 5.9 6.3 5.9 135 145 
63 ?.9 ?.5 7. 9 135 164 
I j 
Table 3. 1957 Pupil Achievement in the Eighth Grade Based on 
The Metropolitan Achievement Test: Problem Solving, 
Reading, Computation, Chronological Age and Mental 
Age Based on the Kublmann-Anderson I.Q. 
!d. Problem Reading Computation c.A. M.A. 
So1viM 
(1) (2) (3) (4) (5) (6) 
1 5.0 5.7 7.1 171 148 
2 8.8 10.3 10.9 160 209 
3 12.3 6.9 11.4 168 163 
4 10.2 10.8 11.4 162 186 
5 6.5 9.2 7.5 175 174 
6 12. 7 7.5 12.2 160 191 
7 11.7 10.3 10.0 161 199 
8 9.5 7.0 10.6 167 201 
9 5.0 8.7 6.1 144 138 
10 8.8 7-4 7.9 165 191 
11 7.1 9.1 8.0 170 165 
12 9.1 10.3 9.3 162 183 
13 9.1 9.9 12.0 156 194 
14 9.8 7-5 12.0 164 169 
15 4.2 5.4 6.6 180 140 
16 11.2 9.9 11.7 166 178 
17 8.8 8.7 11.7 155 196 
18 10.7 7.4 11.4 158 193 
19 10.2 10.7 10.0 165 185 
20 6.2 7.8 8.3 157 176 
21 8.5 7.8 10.0 164 171 
22 8.2 9.1 11.2 154 176 
23 11.7 9-9 13.0 156 211 
24 7.4 9.6 9.3 164 203 
25 5.6 7.2 7.9 161 183 
26 8.5 11.1 10.3 166 188 
27 11.7 8.0 12.5 168 184 
2S 6.2 B.O 9-3 165 200 
29 12.3 11.4 12.5 162 195 
30 7-4 8.1 7.6 157 157 
(continued on the next page) 
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Table 3. (continued) 
Id . I Problem Reading Computation C.A. I M.A. 
~lvi.ng 
{11 - (2) _(31 (4) 15) (6) 
31 7.7 7.9 10.0 164 150 
32 9.1 7.6 8.7 158 165 
33 5.9 S.4 7. 5 164 165 
34 10.7 9-4 10. 9 166 162 
35 S.8 11. 2 9.3 166 183 
36 6.2 6.4 7.3 169 175 
37 10.2 10.2 10.9 157 212 
3B s.o 7.0 9.3 157 187 
39 11.7 11.6 11 .4 165 199 
40 9.S 11.3 10.3 159 lSO 
41 9.S 9. 2 12.5 166 175 
42 10.2 lO.S 10.9 168 202 
43 12.3 lO.S 12.2 162 179 
44 S.5 9.2 10.3 164 152 
45 9.1 11.2 8.7 169 lSS 
46 S. 5 s.s 10.0 154 179 
47 13.1 11.6 12. 5 162 213 
4I3 11.7 11.6 12.0 162 191 
49 5.1 5.3 5.5 170 136 
50 9.S 11. 3 11.4 160 177 
51 8.5 7. 7 7. 5 159 157 
52 4.0 5.7 6. 7 174 153 
53 10. 7 10.3 11.7 157 17S 
54 9. 5 lO.S 10.3 163 200 
55 10.7 10.3 12.0 161 204 
56 10.2 s.s ll.4 165 190 
57 9.1 11. 3 10.0 156 184 
5S 7.7 9.S B.? 162 I 173 59 11.7 11. 3 11.4 162 200 
60 7.4 6.7 10.6 167 185 
(concluded on the next page,) 
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Table 3. (concluded) I! li 
II 
I d. Problem Reading Computation C.A. M.A. 
Solving 
(1) (2} f3) (4) (5) (6) 
61 10.2 10.3 10.6 156 181 
62 9.8 8.3 12.0 165 179 
63 12.2 8.8 12.5 162 178 
64 11.7 8.8 12.2 159 191 
65 6.2 5.8 8.3 176 161 
66 11.7 11.6 11.7 159 198 
67 10.2 7-5 10.6 170 182 
68 8.8 7.5 10.2 161 175 
69 8.5 9.2 9.3 167 171 
70 9.8 8.0 9-3 160 193 
71 11.7 8.8 10.9 155 186 
72 9-5 8.8 10.2 160 172 
73 8.2 8.0 7.4 157 176 
74 6.8 8.0 10.6 159 212 
75 11.7 7.7 12.2 166 185 
76 4·9 5.3 6.1 166 142 
77 4.9 3.9 6.0 173 154 
78 7.1 9.8 9.1 168 161 
79 9-5 6.4 13.0 166 189 
80 7.1 5.8 7.5 167 157 
I; 
--~-
I 
Score 
(1) 
5.6 
5.5 
5-4 
5.3 
5.2 
5.1 
5.0 
4.9 
4.8 
4.7 
4.6 
Table 4 . Fourth Grade Problem Solving Scores: Ungrouped 
Frequency Distribution, Mean and Standard Deviation 
Frequency Score Frequency Score Frequency 
\2) 11) [2) \1) (2) 
1 4.5 8 3.4 
4.4 1 3.3 3 
3 4.3 7 3.2 
4.2 8 3.1 1 
7 4.1 3 3.0 
4.0 2.9 1 
9 3.9 2 2.8 
3.8 1 2.7 
13 3.7 2.6 
5 3.6 4 2.5 
2 3.5 2.4 
2.3 1 
NtUD.ber 80 
Mean 4-5 
Standard Deviation 0.6 
II 
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I 
II 
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~------li li 
• 
Score 
(1) 
9-4 
9.3 
9.2 
9.1 
9.0 
8.9 
8.8 
8.7 
8.6 
8.5 
8.4 
8.3 
8.2 
8.1 
8.0 
7.9 
7.8 
7-7 
7.6 
7.5 
7·4 
Table 5. Sixth Grade Problem Solving Scores: Ungrouped 
Frequency Distribution, Mean and Standard Deviation 
Frequency Score Fr~cm_enc_y Score 
,. 
Freauenc:v 
(2) (1) (2) (1) (2) 
1 7.3 2 5.2 2 
7.2 5.1 2 
7.1 5.0 
3 7.0 4.9 
6.9 4 4.8 
6.8 4.7 
5 6.7 4.6 
6.6 4.5 
3 6.5 5 4.4 
6.4 1 4-3 6.3 2 4.2 
6 6.2 4.1 1 
6.1 4.0 
4 6.0 3.9 
5-9 3 3.8 
8 5.8 3.7 
5.7 1 3.6 
5.6 4 3.5 
4 5.5 3-4 
5.4 1 3.3 1 
5.3 
Number 63 
Mean 7.2 
Standard Deviation 1.4 
I IJ 
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Table 6. Eighth Grade Problem Solving Scores: Ungrouped 
Frequency Distribution, Mean and Standard Deviation 
I 
Score FreauencY Score Freouency Score Freouency (1} (2) (1) (2) (1) (2) 
13.1 1 10.0 6.9 
13.0 9.9 6.8 1 
12.9 9.8 6 6.7 
12.8 9.7 6.6 
12.7 1 9.6 6.5 1 
12.6 9.5 4 6.4 
12.5 9-4 6.3 
12.4 9.3 6.2 4 
12.3 3 9.2 6.1 
12.2 1 9.1 5 6.0 
12.1 9.0 5.9 
12.0 8.9 5.8 
ll.9 8.8 5 5.7 
ll.8 8.7 5.6 1 
ll.7 10 8.6 5.5 
ll.6 8.5 6 5-4 
ll.5 8.4 5.3 
ll.4 8.3 5.2 
ll.3 8.2 2 5.1 1 
ll.2 1 8.1 5.0 2 
ll.1 8.0 1 4·9 2 
ll.O 7.9 4.8 
10.9 7.8 4·7 
10.8 7-7 2 4.6 
10.7 4 7.6 4.5 
10.6 7.5 4-4 
10.5 7·4 3 4.3 
10.4 7.3 4.2 1 
10.3 7.2 4.1 
10.2 7 7.1 3 4.0 1 
10.1 7.0 
Number 80 
Mean 9.0 
Standard Deviation 2.2 
ll 
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Table 7. Fourth Grade Reading Scores: Ungrouped Frequency 
Distribution, Mean and Standard Deviation 
Score Frequency Score Frequencz Score lF!-_equency 
(1) (2) (1) (2) (1) (2) 
7.4 1 5.6 3.8 1 
7.3 5.5 3-7 3 
7.2 5.4 3 3.6 2 
7.1 5.3 3 3.5 1 
7.0 2 5.2 2 3.4 1 
6.9 5.1 3 3.3 2 
6.8 5.0 3 3.2 3 
6.7 4.9 3.1 2 
6.6 3 4.8 3 3.0 
6.5 4.7 6 2.9 1 
6.4 4.6 4 2.8 
6.3 4.5 1 2.7 2 
6.2 4.4 3 2.6 
6.1 4.3 2.5 1 
6.0 4.2 5 2.4 
5.9 7 4.1 3 2.3 1 
5.8 4.0 1 
5.7 5 3.9 2 
Number 80 
Mean 4.7 
Standard Deviation 1.1 
lJ 
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Table 8. Sixth Grade Reading Scores: Ungrouped Frequency 
Distribution, Mean and Standard Deviation 
Score Frequency Score Freauenc:v Score Freauencx (1) (2) (1) (2) (1) (2) 
12.0 5 9.4 6.8 
ll.9 9.3 6.7 1 
11.8 9.2 2 6.6 
11.7 9.1 6.5 1 
11.6 6 9.0 6.4 
ll.5 8.9 6.3 1 
ll.4 8.8 6.2 
ll.3 5 8.7 6.1 2 
ll.2 8.6 2 6.0 
11.1 8.5 5.9 1 
11.0 8.4 5.8 1 
10.9 8.3 5.7 
10.8 6 8.2 5.6 
10.7 8.1 1 5.5 1 
10.6 8.0 5.4 
10.5 7.9 5.3 2 
10.4 7.8 5.2 1 
10.3 7 7.7 2 5.1 1 
10.2 7.6 5.0 
10.1 7.5 2 4.9 1 
10.0 7.4 4.8 
9.9 7.3 4.7 
9.8 4 7.2 3 4.6 
9.7 7.1 4.5 
9.6 7.0 4.4 1 
9.5 6.9 4 
Number 63 
Mean 9.0 
Standard Deviation 2.3 
ll 
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Table 9. Eighth Grade Reading Scores: Ungrouped Frequency 
Distribution, Mean and Standard Deviation 
Score Freauency Score Frequency Score Frequency 
(1) (2) (1) (2) (1) (2) 
11.6 4 9.0 6.4 2 
11.5 8.9 6.3 
11.4 1 8.8 6 6.2 
11.3 4 8.7 2 6.1 
11.2 2 8.6 6.0 
11.1 1 8.5 5.9 
11.0 8.4 1 5.8 2 
10.9 8.3 1 5.7 2 
10.8 4 8.2 5.6 
10.7 1 8.1 1 5.5 
10.6 8.0 5 5.4 1 
10.5 7.9 1 5.3 2 
10.4 7.8 2 5.2 
10.3 6 7.7 2 5.1 
10.2 1 7.6 1 5.0 
10.1 7.5 4 4.9 
10.0 7.4 2 4.8 
9.9 3 7.3 4.7 
9.8 2 7.2 1 4.6 
9.7 7.1 4.5 
9.6 1 7.0 2 4·4 
9.5 6.9 1 4.3 
9-4 1 6.8 4.2 
9.3 6.7 1 4.1 
9.2 4 6.6 4.0 
9.1 2 6.5 3.9 1 
Number 80 
Mean 8.8 
Standard DE viation 2.2 
1 
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Score 
(1) 
5.6 
5.5 
5.4 
5.3 
5.2 
5.1 
5.0 
4.9 
4.8 
4.7 
4.6 
4.5 
Table 10. Fourth Grade Computation Scores: Ungrouped 
Frequency Distribution, Mean and Standard Deviation 
Freauencv Score Freauencv Score Freauency 
(2) (1) (2) llJ (2) 
1 4-4 1 3.3 1 
4-3 7 3.2 
3 4·2 8 3.1 1 
4.1 3 3.0 
7 4.0 2.9 1 
3.9 2 2.8 
9 3.8 1 2.7 
3.7 2.6 
13 3.6 4 2.5 
5 3.5 2.4 
2 3·4 2.3 1 
8 
Number 80 
Mean 4.6 
Standard Deviation 0.4 
.. II 
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Table ll. Sixth Grade Computation Scores: Ungrouped Frequency 
Distribution, Mean and Standard Deviation 
Score Freauency Score Freauency Score FreauencY (1) (2) (1) (2) (1) (2) 
8.7 1 7-3 5.9 1 8.6 7.2 7 5.8 2 
8.5 7.1 5.7 
8.4 4 7.0 2 5.6 2 
8.3 4 6.9 4 5.5 
8.2 6.8 5.4 1 
8.1 6.7 5.3 1 
8.0 2 6.6 2 5.2 
7.9 6 6.5 5.1 
7.8 3 6.4 2 5.0 
7.7 6.3 1 4·9 
7.6 7 6.2 2 4.8 
7.5 6.1 4-7 
7.4 7 6.0 1 4.6 1 
Number 63 
Mean 7.2 
Standard Deviation 0.9 
11 
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Score 
(1) 
13. 0 
12. 9 
12.8 
12. 7 
12.6 
12.5 
12.4 
12. 3 
12.2 
12.1 
12.0 
ll .9 
11.8 
ll .7 
11. 6 
11.5 
ll.4 
ll .3 
11.2 
11.1 
ll .O 
10.9 
10.8 
10.7 
10.6 
Table 12. Eighth Grade Computation Scores: Ungrouped 
Frequency Distribution, Mean and Standard Deviation 
Freauency I Score Freauency Score Freauency 
(2) (l) (2) (1) (2) 
2 10.5 8 .0 1 
10.4 7.9 2 
10.3 4 7.8 
10.2 2 7.7 
10.1 7.6 1 
5 10.0 6 7.5 4 
9.9 7.4 1 
9.8 7.3 1 
4 9.7 7. 2 
9.6 7.1 1 
5 9. 5 7.0 
9.4 6. 9 
9.3 7 6.8 
4 9.2 6 . 7 1 
9.1 1 6.6 1 
9.0 6.5 
7 8 . 9 6.4 
8.8 6. 3 
1 8 .7 3 6.2 
8.6 6.1 2 
8 . 5 6 .0 1 
5 8.4 5.9 
8.3 2 5.8 
8.2 5. 7 
5 8.1 5. 6 
5. 5 1 
Number 80 
Mean 10. 0 
Standard Deviation 1.9 
J1 
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Score 
(1) 
132 
131 
130 
129 
128 
127 
126 
125 
124 
Table 13. Fourth Grade Chronological Ages: Ungrouped 
Frequency Distribution, Mean and Standard Deviatbn 
I 
Frequency Score Freauencv Score Freauency 
(2) (1) (2) -(11- 1i1 
1 123 114 4 
122 3 113 3 
121 112 11 
120 8 ill 4 
2 119 5 110 2 
1 118 4 109 5 
1 117 4 108 2 
116 8 107 1 
115 7 106 2 
105 2 
Number 80 
Mean 115 
Standard De' P,.ation 5 
I 
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Score (1) 
168 
167 
166 
165 
164 
163 
162 
161 
160 
159 
158 
157 
156 
\\ 
Table 14. Sixth Grade Chronological Ages: Ungrouped 
Frequency Distribution, Mean and Standard Deviation 
FreiD!ency 11 Score Freauency Score IFreauencY 
I (2) I (l) (2) (l) (2) 
1 155 142 5 
154 1 141 5 
153 1 140 1 
152 139 4 
151 138 2 
150 137 4 
1 149 136 3 
148 135 5 
147 2 134 1 
146 1 133 7 
1 145 1 132 3 
144 4 131 3 
143 3 130 1 
129 3 
Number 63 
Mean 139 
Standard Deviation 8 
J I 
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Score 
(1) 
180 
179 
178 
177 
176 
175 
174 
173 
172 
171 
170 
169 
Table 15. Eighth Grade Chronological Ages: Ungrouped 
Frequency Distribution, Mean and Standard Deviation 
Frequency Score Frequency Score Freauency 
(2) (1) (2) (1) (2) 
1 168 4 156 4 
167 4 155 2 
166 8 154 2 
165 6 153 
1 164 6 152 
1 163 1 151 
1 162 9 150 
1 161 4 149 
160 5 l4S 
1 159 5 147 
3 158 2 146 
2 157 6 145 
144 1 
Number 80 
Mean 163 
Standard Deviation 6 
II 
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Table 16. Fourth Grade Mental Ages: Ungrouped Frequency 
Distribution, Mean and Standard Deviation 
Score I Freauency I Score J'.re_guency Score Freauenc_y 
(1) I (2) {1) (2) (1) (2) 
156 1 137 I 1 liB 2 155 136 2 ll7 2 
154 135 I 1 116 1 153 134 ll5 
152 133 I 4 114 4 
151 132 I 1 ll3 1 
150 1 131 1 ll2 
149 3 130 3 ill 
l4S 1 129 3 no 1 
147 1 128 3 109 1 
146 127 2 108 1 
145 1 126 .J. 107 
144 2 125 4 106 
143 124 1 105 
142 2 123 4 104 
141 122 5 103 
140 2 121 3 102 3 
139 5 120 1 101 1 
138 1 ll9 3 
~umber 80 
ean 128 
r tandard Deilation 12 
78 
Score 
(1) 
205 
204 
203 
202 
201 
200 
199 
198 
197 
196 
195 
194 
193 
192 
191 
190 
189 
188 
187 
186 
185 
184 
183 
182 
181 
180 
179 
178 
Table 17. Sixth Grade Mental Ages: Ungrouped Frequency 
Distribution, Mean and Standard Deviation 
I 
Freauency Score Freouency Score Freauency 
(2) (1} (2) (1) (2) 
1 177 149 2 
176 3 148 2 
175 147 1 
174 3 146 2 
173 1 145 1 
172 144 
171 143 3 
170 1 142 
169 141 1 
168 1 140 1 
167 2 139 1 
166 1 138 1 
165 137 1 
164 1 136 
163 135 
162 2 134 
161 5 133 1 
160 3 132 
159 1 131 1 
158 2 130 1 
157 2 129 
156 2 127 1 
155 2 126 
1 154 1 125 
153 5 124 
152 1 123 1 
151 1 
150 
Number 63 
Mean 155 
Standard Deviation 14 
l Jl '· ' 
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Table 18. Eighth Grade Mental Ages: Ungrouped Frequency 
Distribution, Mean and Standard Deviation 
Score FreQuency Score Frequency I Score FreQuencx 
(1) (2) (1] _(21 I Jll 12} 
213 1 187 1 161 2 
212 2 186 2 160 
211 1 185 3 159 
210 184 2 158 
209 1 183 3 157 3 
208 2 182 1 156 
207 181 1 155 
206 180 1 154 1 
205 179 3 153 1 
204 1 178 3 152 1 
203 1 177 1 151 
202 1 176 3 150 1 
201 1 175 3 149 
200 1 174 1 148 1 
199 2 173 1 147 
198 1 172 1 146 
197 171 2 145 
196 1 170 144 
195 1 169 1 143 
194 1 168 142 1 
193 2 167 141 
192 166 140 1 
191 4 165 3 139 
190 1 164 138 1 
189 1 163 1 137 
188 2 162 1 136 1 
Number 80 
Mean 180 
Standard Deviation 18 
I li 
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Table 19. 1958 Pupil Achievement in the Fourth Grade Based on 
The Metropolitan Achievement Test: Problem Solving, 
Reading, Computation, Chronological Age and Mental 
Age Based on the Kuhlmann-Anderson I .Q • 
. 
I d . Problem 
Solving 
Reading Computation C.A. M.A. 
(1 ) (2) (3) (4) (5) (6) 
401 4.8 4.2 4.7 113 125 
402 3.6 4.7 4· 5 120 120 
403 4.4 4.6 4.8 122 135 
404 5.0 4.6 4.8 116 104 
405 4.3 4.2 4.8 118 127 
406 4.1 5.3 4.2 120 142 
407 5.4 5.3 4.8 ll6 123 
400 4.2 3.9 4. 5 121 125 
409 5.0 7.7 5.0 117 121 
410 4.8 5.3 4.9 119 136 
411 4.6 7.2 5.0 116 129 
412 4.6 5. 5 4.9 123 lll 
413 4.2 6.2 4.8 119 146 
414 5.1 4.3 4-9 121 138 
415 4.6 3-3 4· 5 115 133 
416 4.2 4.6 3.7 121 130 
417 4.6 5.9 4.8 113 146 
418 5.1 5.0 4.9 132 137 
419 5.8 7.2 5. 5 112 138 
420 4. 2 5.0 4.6 118 123 
421 5.0 5.3 4.8 118 153 
422 5.0 5.3 4·9 107 154 
423 2.5 3.1 3.9 128 114 
424 4.3 6.2 4.1 114 140 
425 5.4 4.6 4·9 114 136 
426 4.8 4.8 4.6 118 112 
427 3.7 3.9 4.0 109 122 
428 5.0 4.7 4.8 117 138 
429 4.6 5.7 4.5 121 138 
430 4·3 3.5 4.3 140 109 
431 5.0 8.5 4.6 112 153 
432 4.6 3-9 4.8 118 123 
433 4-1 2. 5 4.2 117 148 
434 4.2 3.8 4.6 126 140 
435 4.6 5.9 4-7 112 119 
(conCluded on next page) 
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Table 19 . (concluded) 
I d. Problem Reading ComputatioiJ c.A. M. A. 
Solvin.l:!: (1) (2) (3} L4J l5l 161 
436 3.4 3.6 4-3 114 119 
437 3-9 3-5 4.1 113 130 
438 5.0 3.7 4.8 117 135 
439 4.8 5.1 4.9 112 154 
440 4.1 3.5 4.6 115 120 
441 4.3 3.8 4.5 118 115 
442 5.0 6.2 4.7 119 143 
443 5.8 8.5 5.0 113 128 
444 5.8 6.5 5.6 105 168 
445 5.1 5.0 4.8 120 134 
446 5.8 6.8 5.4 115 159 
447 4.8 5.5 5.1 112 130 
448 5.1 7-2 4.8 121 132 
449 4.6 6.2 4.7 122 122 
450 4.6 3.5 4.6 120 127 
451 4.6 7.2 4.8 115 131 
452 4.6 5.0 4·9 116 121 
453 4.6 5.0 4·4 lll 121 
454 5.4 4.7 4.8 120 151 
455 4·4 4-2 4.8 110 136 
456 3.8 3.6 4.3 120 140 
457 5.0 3.9 4.8 123 129 
458 4.2 4.6 4.6 112 123 
459 5.0 5.3 4.6 109 125 
460 3.6 3.5 4.5 110 112 
461 4.2 7.2 4.5 113 140 
462 5.1 5.5 4.8 118 143 
463 5.1 5.3 4-9 122 147 
464 3.7 4.3 4·4 116 114 
465 4.8 3.8 4.7 112 131 
466 4.6 6.5 4.8 lll 134 
467 3.9 5.7 4.6 121 131 
468 4.4 4.4 4.6 lll 131 
469 4-4 5.9 4.7 112 129 
470 4.3 6.2 4.6 110 127 
471 4.8 6.8 4.7 106 149 
472 5.0 6.5 4.5 115 138 
473 4.1 4.8 4.5 121 130 
474 5.0 5.7 4-7 118 I 123 l 
Table 20. 1958 Pupil Achievement in the Sixth Grade Based on 
The Metropolitan Achievement Test: Problem Solving, 
Reading, Computation, Chronological Age and Mental 
Age Based on the Kuhlmann-Anderson I .Q. 
Id. Problem Reading Computation C. A. M.A . 
Sol vi~ (1) (2) (3) (4) (51 (6) 
I ) r 
601 7.1 11.5 7.2 130 165 
602 9.0 8. 5 7.5 133 1.48 
603 5.1 7.0 7.1 141 141 
604 4.7 4.7 5.3 160 125 
605 7.5 7.7 6.4 152 160 
606 8.1 9.1 6.4 139 167 
607 8.1 10.8 6.8 147 180 
608 9.5 11.5 7.8 141 167 
609 5·3 10.2 6.2 137 141 
610 6.0 10.8 6.4 154 171 
611 5.8 10.8 7.1 153 138 
612 8.1 6.7 6.6 134 146 
613 8.1 11.5 7.5 135 147 
614 6.4 9.6 6.2 143 14.8 
615 6.6 11.5 6.9 140 164 
616 4-7 4.8 4.6 14.8 114 
617 9.0 11. 5 8.3 14l 185 
618 8.7 11 . 5 7.7 138 160 
619 4.3 8.5 5.0 136 146 
620 9.0 11.5 8.0 143 199 
621 6.2 9.1 6.4 133 147 
622 5.7 7. 7 6.3 138 142 
623 7.1 8.1 7.1 153 149 
624 6.4 8.1 6.6 134 168 
625 5.7 8.5 5.6 133 153 
626 8.7 10.8 7.4 140 170 
627 7.1 ll.5 7.4 138 164 
628 7.5 8.1 7.1 130 141 
629 7.5 8.1 6.4 142 162 
630 7.5 10.8 7.1 141 174 
631 7.5 9.6 6.4 144 137 
632 6.6 8.1 6.6 135 I 153 635 8.7 11.5 7.9 141 172 
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II Table 20. (continued) 
I ~ II 
I Id. Problem Reading Computation c.A. M.A. Solving 
(1) (2) {3) (4) (5) (6) 
• 
636 7.5 9.6 6.6 129 147 
637 7.1 9.6 7.1 145 145 
638 7.8 10.8 6.9 139 171 
639 7.1 9.1 7.1 138 162 
640 6.2 4.7 6.6 137 140 
641 7.5 6.3 7.2 132 152 
642 8.1 8.1 6.6 138 167 
643 5.5 9.6 6.2 144 167 
644 7.1 11.5 6.8 142 144 
645 7.8 11.5 6.6 135 150 
646 9-9 11.5 6.6 135 167 i' 
647 4.8 10.2 5.6 148 153 
648 8.3 11.5 7.7 145 171 
649 8.1 10.8 7.7 141 172 
650 8.1 10.2 7.2 138 164 
651 9.0 11.5 8.2 136 173 
652 5.7 8.5 6.6 137 140 
653 8.3 11.5 8.0 137 156 
654 7.8 10.8 6.6 139 166 
655 4-1 3.8 3.6 142 121 
656 6.0 6.7 6.6 139 149 
657 5.1 5.3 5.7 148 136 
658 4.5 6.5 5.0 137 134 
659 8.3 10.8 6.8 132 138 
660 7-5 9.6 6.3 130 151 
661 6.0 10.2 7.1 146 152 
662 5.7 9.1 7.4 137 161 
663 6.2 9.6 6.6 140 143 
664 6.4 8.5 6.8 132 162 
665 8.1 10.2 7.8 137 173 
666 8.3 8.5 7.1 135 166 
667 8.7 10.8 8.0 142 175 
668 9.9 9.1 8.2 138 158 
669 9.9 10.8 8.2 138 151 
670 9.0 11.5 7.9 131 160 
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Table 20. (concluded) 
Id. Problem Reading Computation C.A. M.A. 
Solving (1} (2} (3) (4) li1 (6) 
\ 
671 8.1 7.7 7.4 134 136 
672 8.3 10.8 7.9 123 144 
673 5.0 5.8 6.4 139 138 
674 8.3 7.7 7.5 147 152 
675 6.2 9.1 6.6 142 145 
676 8.1 8.1 7.7 135 162 
677 9.5 7.5 7.5 132 168 
678 8.1 7.6 7.5 134 174 
679 6.6 10.3 7.2 134 153 
680 6.2 7.3 6.6 135 150 
681 8.3 9.8 7.7 141 147 682 8.7 11.4 7.9 141 165 
683 9.0 11.4 7.5 138 160 
684 8.3 9.5 8.2 137 153 
685 5.3 6.0 6.2 131 147 
686 5.8 8.4 6.4 134 147 
687 7.1 8.0 6.6 142 163 688 5.8 5.6 6.3 145 146 689 8.3 8.1 7.2 130 155 
690 9.5 11.4 7.8 133 177 
691 6.2 10.0 6.6 145 158 
692 7.5 6.3 7.2 144 138 
693 7.1 8.6 6.8 138 164 
694 5.1 4.8 6.6 140 132 
695 5.2 11.0 6.6 143 167 
Table 21. Pupil Achievement in the Eighth Grade Based on 
Id. 
(1) 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
The Metropolitan Achievement Test: Problem Solving, 
Reading, Computation, Chronological Age and Mental 
Age Based on the Kuhlmann-Anderson I.Q. 
Problem Reading Computation C.A. M.A. 
Solvin-'1: 
(2) (3) {4) (5) J6J 
7.0 6.5 9.3 159 168 
8.8 10.2 8.6 165 187 
7.3 10.2 7.9 158 200 
11.2 9.1 12.1 161 196 
10.0 6.3 9.1 165 182 
7.0 7.2 7.8 156 175 
9.7 10.8 8.2 162 183 
9.4 6.3 10.1 167 167 
10.8 10.2 11.8 154 187 
10.4 8.0 9.7 163 195 
9.4 6.6 10.1 160 172 
3.8 7.2 6.2 157 153 
10.4 10.2 11.8 165 182 
9.4 10.2 11.8 155 196 
11.2 9.1 12.1 161 177 
4.7 7.2 6.2 164 150 
8.0 8.6 7.8 164 161 
7.3 8.0 8.9 159 179 
10.8 10.8 12.5 160 212 
5.1 4·3 6.6 183 140 
7.8 8.6 6.7 164 177 
11.7 8.0 11.5 161 196 
9.4 10.8 9.1 161 185 
7.3 9.1 9.7 163 200 
10.8 10.2 11.2 162 187 
8.4 7.6 8.2 189 184 
-ll~7 10.2 10.7 166 194 
a.-a 9.6 8.4 157 184 
10.8 10.8 10.4 166 181 
9.7 7.2 10.4 162 162 
9·4 - 7.4 9.9 164 177 
8.8 9.1 8.4 163 187 
7.8 8.3 7.5 161 178 
8.8 8.6 8.9 165 194 
8.6 12.0 10.4 168 173 
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Table 21. (concluded) 
Id. Problem Reading Computation c.A. M.A. 
Solving_ 
(1} (2} (3) (4) (5) (6) 
8.36 9.2 10.2 10.7 161 175 
837 8.4 7.4 9.3 164 181 
838 8.6 7.2 9.3 167 175 
839 9.7 8.2 10.1 162 173 
840 7.0 8.2 6.9 145 160 
841 11.7 9.6 11.8 158 190 
842 11.7 10.8 11.5 155 234 
843 8.4 11.4 9.7 162 183 
844 8.8 5.9 9.1 151 163 
845 8.8 10.2 9.7 156 159 
846 9.1 9.1 10.7 154 197 
847 10.4 12.6 11.8 155 187 
848 5.6 6.3 6.5 162 154 
849 10.8 9.6 9.9 158 190 
850 8.0 7.2 8.4 167 171 
851 8.0 6.8 11.2 166 176 
852 9.4 8.2 9.1 161 202 
853 7.3 7.4 7.5 157 171 
854 ll.2 8.6 11.8 155 203 
855 7.8 5.7 6.9 161 164 
856 8.0 '].6 8.6 160 180 
857 9.1 8.6 8.9 166 212 
858 10.4 8.0 10.7 163 173 
859 11.7 10.8 11.8 168 211 
860 8.8 7.4 9.5 161 174 
861 9.4 7.2 9.9 159 196 
862 9.7 8.2 10.4 158 192 
863 11.7 10.2 12.5 165 237 
864 8.0 7.0 9·5 159 188 
865 10.0 10.8 9.5 159 196 
866 8.0 10.2 8.7 163 182 
867 7.8 8.0 7.0 157 160 
868 10.8 10.8 12.1 159 179 
869 10.0 10.2 9.7 165 185 
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